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the right speed 


STEPLESS SPEED REDUCERS 


give immediate speed control 
and provide the complete answer 
to any variable speed drive. The 
range of units now covers three 
sizes of 5,10 and 15 h.p. and can be 
equipped with remote control 
equipment where required. 


Ask for Leaflet E.492.4 for full details 


ORPOT SAI S LIMITED 


RATION 
RADICON DIVISION 
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e__—and ligh torque, high ship 


“ENGLISH ELECTRIC’ now offer on short delivery high torque totally-enclosed fan-cooled 











motors, high torque ventilated motors, and—for high inertia machines such as drop 
stamps and presses 


TOTALLY-ENCLOSED FAN-COOLED 


to B.S.2083 


high torque, high slip ventilated motors. 
VENTILATED DRIP-PROOF 
to B.S.2960 
@ Class *E 
















2613 1957 





@ foot- or flange-mounted insulation to B.S. 







@ Developed especially for duty in @ fFoot-, flange- or skirt-mounted 


atmospheres laden with dust and dirt @ Drip-proof in any position 













Send for full information to: 


QUICK DELIVERY The ENGLISH ELectric Co. Ltd., 


Industrial Motor Works, Bradford. 


ENGLISH ELECTRIC 


high torque industrial motors 











ENGLISH ELECTRIC COMPANY LIMITED, MARCONI HoOuwSE, STRAND, London, W.C.2. 
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We build water-tube boilers of Foster Wheeler design for outputs between 20,000 
and 1,000,000 lb. per hour at steam conditions up to 2,350 p.s.i.g., 1,050°F, 
with or without re-heat, fired by liquid, solid or gaseous fuel. They are 


generously designed to maintain high efficiency over prolonged steaming periods. 


Richardsons Westgarth (Hartlepool) Ltd. 


A member of THE RICHARDSONS WESTGARTH GROUP which co-ordinates the land and marine activities of : 


THE NORTH EASTERN MARINE ENGINEERING CO. LTD. RICHARDSONS WESTGARTH (HARTLEPOOL) LTD, 
PARSONS MARINE TURBINE CO. LTD THE HUMBER GRAVING DOCK & ENGINEERING CO. LTD. 
GEORGE CLARK & NORTH EASTERN MARINE (SUNDERLAND) LTD. RICHARDSONS WESTGARTH ATOMIC LTD. 


ASSOCIATED COMPANY ATOMIC POWER CONSTRUCTIONS LTD 


LTD., HARTLEPOOL, CO. DURHAM AND AT 58 VICTORIA STREET, LONDON, 8.W.1 





RICHARDSONS WESTGARTH (HARTLEPOOL 
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METALCRAFT PALLETS 
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We are right on our metal when it comes 
to making Pallets of any description, stand- 
ard design or special purpose. We offer 
the most competitive service in this field. 





if 


ehinines THE WHITECROSS CO.LTD WARRINGTON ENGLAND 


HEAVY PLATE WORKING MACHINERY 


MACHINES FOR CUTTING AND FORMING HEAVY 
STEEL PLATES ARE NOW AVAILABLE FROM THE CONTINENT 





Metalcraf t Products Ltd. 


THE AIRPORT CARDIFE 














We have the sole agency in the United Kingdom for Heavy 
Guillotines, Bending Rollers and Press Brakes, Hydraulic Presses 
and machines for shipyards, boiler makers, etc., dealing with 


plates up to 2in. thick. Quotations will be sent on receipt of 


your needs. 


Illustrating 


THE HEAVY GUILLOTINE SHEARING MACHINE 


Model NTH 250/16, 8ft. 43in. cutting width for mild steel plate 
up to gin. thick. It weighs 17{ tons and is equipped with an 
automatic material hold-down and all the necessary gauges for 
square and accurate cutting. The machine is the conventional 
overcrank type and carries a self-contained motor drive for 
normal three-phase supply. 


... think of Edwards 





talking of machinery 


IT 1S OFFERED EX STOCK, subject to prior sale 


Agents in the U.K. for Strojexport 
Edwards House, 359-36! Euston Road, London, N.W.|1 
Telephones: EUSton 468! (7 lines) 3771 (4 lines) Telegrams: Bescotools Norwest London 
Lansdowne House, 4] Water Street, Birmingham, 3 
l ] e Telephone: CENeral 7606/7/8 Telegrams: Bescotools Birmingham 3 
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In steam-raising plant throughout 
the world, on land and at sea, 

‘“‘APEXIOR NUMBER 1”’ has been 

the standard remedy for boiler 

corrosion troubles for over fifty years. 
‘‘APEXIOR NUMBER 1” resists hot-wet 
temperatures up to 1000°F., reduces 
scale formation, facilitates scale removal; 
performance is improved, fuel costs reduced. 


May we give you further details? 
A PROTECTIVE CoaTING FOR THE 
SURFACES OF ALL TYPES OF 


DAMPNEY'S STEAM py RS 
ANT, INCLUDING BOILE 
SONOMISERS. CaLoRiFIERS AND 


A PEXIOR prevents corrosion in steam-raising plant. Sts SS 
MANUFACTURED ONLY BY A 
Write for a copy of the Apexior Manual BRITISH PAINTS. LIMITED | 


REGISTERED 


British Paints Limited WORKS - NEWCASTLE-U20¥’ 


‘APEXIOR’ DIVISION, PORTLAND ROAD, NEWCASTLE UPON TYNE, 2 
CREWE HOUSE, CURZON STREET, LONDON, W.1. 31, WAPPING, LIVERPOOL 
SYDNEY - MELBOURNE ADELAIDE DURBAN - CAPE TOWN * CALCUTTA TRINIDAD * NEW YORK * OUR WORLD-WIDE SERVICE IS AT YOUR DISPOSAL FOR THE ASKING 











ROAD TANKS 


in STAINLESS STEEL 
MILD STEEL NICKEL Butterfield Road Tanks 
and ALUMINIUM 


For mile after mile - - day after day - - - 


are doing a responsible job for distributors 


of essential liquids in bulk - - ang doing it well! 





Our illustrations show, 

above 

104 tons capacity, single compart- 
ment Sulphuric Acid Tank 
Fabricated from 4” Mild Steel Plate 
Tested 60 p.s.i. for working 
eae of 30 p.s.i 

or Nitrogen Fertilizers, Ltd. 


and on right 


4000 gallon five compartment Mild 
Steel Petrol Tank. ‘Epikote ’ lined 
Mounted on Atkinson 1746 tractor 
Dyson running gear 
For Rylands Garage Ltd 
(' EPIKOTE * is the Trade Mark of the Shel! Chemical Co. Ltd.) 


W. P. BUTTERFIELD, LTD. 
P.O. BOX 38 SHIPLEY YORKS. Tel. 52244 (8 lines) 


BRANCHES: London Tel. HOLborn 2455 (4 lines} 

Birmingham Tel. EAS 087! and EAS 2241 Bristol Tel. 27905 
Liverpool Te/. CENtra/ 0829 Manchester Te/. BLAckfriars 9417 
Glasgow Tel. CENtrai 7696 ‘Belfast N.I. Tel. 57343 

Dublin Tel. 73475 and 79745 
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PICK THIS UP 


TO STOP 


Men who work at 
PRESSURE 


e you! rrosion problems, 'get 
touch with Plus-Gas the Anti-Cor 


specialists: their Technical Advisory 

service covers the whole country. 

Plus-Gas Formula ‘A’ Dis -ntling Fluid, 
Rust Remover), 

Plus-Gas Formula ‘B’ Protective Fluid. 
sed and approved by all 


tries for many y 


Have you heard of 
Plus-Gas Formula ‘E’ 
External Metal Treatment 
Tannating Primer) ? 











1/11 Hay Hill 
London W1 





know the value of 
reliable and 
accurate 


VALVES 


Automatic plate and disc valves 
are our particular concern. It's 
astonishing how many ~ different 
versions of these vital components 
we have produced in the last seventy 
years. Our experience 1s unique 
and is at your service. 











Heat Exchangers and Cooung Towers 


at Calder Hall Atomic Power S hb gee 
eee ee . +! Your valve problems are 


at Calder Hall... - ' ill Aili 


Vital installations, including sub-station switch rooms, at the Atomic 
Power Station are guarded against fire risk by a highly sensitive 
Kidde Detection system. This, together with Kidde CO, Fire 
Protection, provides both preventive and remedial measures—leaving THE 


equipment wholly unharmed in the process oO ae 2 a sf 

NA ETL BS {UP \ SRS A x 

THE WALTER KIDDE COMPANY LIMITED IW ETAL Cav AVE 
COMPANY LIMITED 


BIRKENHEAD, CHES PHONE BIRKENHEAD 89¢ 


r 


KIDDE CO, FIRE PROTECTION KIDDE OIL MIST DETECTORS ‘17 sien ele is 


Northolt, Middlesex Tel: Viking 6611 
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ERMETO couplings are supplied in a wide range of 
standard fittings for all forms of high pressure 
pipeline systems. Non-standard fittings can also be made 
to suit individual requirements. Technical advice and fully 


illustrated catalogue will gladly be supplied on request. 


THE BRITISH ERMETO CORPORATION LTD 


ERM E T '@) HARGRAVE ROAD - MAIDENHEAD BERKS TELEPHONE: MAIDENHEAD 5100 


A member of the ALENCO Group of Companies 
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and underground 
there's nothing 


like a 
HARLAND 
ULECTRIGLIDE 
submersible 


je 2 


Write for complete technical specification 
duties from 60-9f0 g.p.m. against 50-1000 


18-130 h.p. range for 
an be arranged to meet all urgent require 





of our standard 


feet head. Deliveries « 


ments. We also invite your enquiries for our large Submersible 


umping units 
f F 


ALLOA SCOTLAND 





THE HARLAND ENGINEERING CO LTD 
LONDON AND EXPORT SALES OFFICES: HARLAND HOUSE 20 PARK STREET WI! 


Branches in: BRISTOL GLASGOW LEEDS NEWCASTLE 
NOTTINGHAM —TIMPERLEY (Cheshire) © WOLVERHAMPTON & OVERSEAS ———_ 


‘Sime 
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AUSTRALIA ‘ CANADA ‘ INDIA , FRANCE ‘ sOUTH AFRICA 417. 
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“Hounds in Leash.’ After the sculpture by Harry Bates 


itr. ©.A.Y. 


DISTRIBUTOR TYPE 


FUEL INJECTION PUMP 
Ivrea “OPA 


The C.A.V. contribution towards the success of the lower-cost modern diesel 





engine—the ‘DPA’ pump, developed by C.A.V. research—has rapidly established 
itself in a premier position, 180,000 having gone into service in the last two 
years in all parts of the world. The ‘DPA’ pump offers many advantages—it is 
“DPA” Injection Pump 
h Mechanical ,0VeThoT ° ° . . ° ° ° 
ee ee simple, light and compact, ideal for installation where space is restricted. It lends 


itself to the simplest and least expensive form of drive. It is suitable for high speeds, 


and needs no special lubrication. Supplied with mechanical or hydraulic governors. 
The World’s Leading Manufacturers of 


FUEL INJECTION & ELECTRICAL EQUIPMENT 


omy. waemaweee, ACTON, LONDGR, W.3. 


AP 891 
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The superior design of these products is the 
result of prolonged research and development. 
They are far in advance of similar tools of 
comparable price and much faster speeds and 
feeds are achieved with the cutters. 

Please write for leaflet No. 11 (Revised edition) 
**An Advance in Milling’’. 





* 


Comprehensive 
stocks 
constantly 
maintained 


SAMUEL OSBORN & CO., LIMITED 
CLYDE STEEL WORKS - SHEFFIELD 


Fine Steelmakers - Steelfounders - Engineers’ Toolmakers 
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tS By eliminating the stoving of moulds and cores you cut fuel costs, cut handling 
Eliminate costs, and save time. Because cores are hardened in the box you need no core 
carriers, fewer core irons, lifters, and sprigs. And above ail, |.C.I. products and 
the COn2/silicate process give you greater precision in manufacture and greater 


Foundry Bottlenecks output per unit area of working space. 

CARBON DIOXIDE ‘Drikold’ and the ‘Drikold’ Liquefier 
: for the small foundry 

with 


1.C.1. Liquid Carbon Dioxide in Bulk and the 5-ton capacity storage tank 
for the large foundry 


1.6.1. Products and SODIUM SILICATE Grades C.112 and C.125 


supplied in 10-gallon or 45-gallon drums, and in road or rail tank vehicles 


age ISOPROPYL ALCOHOL Refined Isopropy! Alcohol - ‘Imsol'A 
the C0,/Silicate —supplied in 40/45-gallon drums, and in road or rail tank vehicles 


Full information on request: 


Process IMPERIAL CHEMICAL INDUSTRIES LIMITED, MILLBANK, LONDON, S.W.1. 

















ADMIRALTY 
A&B 


A.S.M.E, 


B.S.S. 
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AUTOMATIC SHUTTERS 


fixed inside units, are opened by the fan draught and 
are closed when the fan stops, thus eliminating 
heat loss in winter. Also act as turning vanes for air 
flow efficiency. Constructed in anodized aluminium 


alloy with life-lubricated silent bearings. 











BRITAIN’S 


Easy to install and easy to maintain, ‘Brooks’ Fan- 
Powered Units are equally suitable for flat, decked 
or pitched roof constructions. Unitary ventilation 
gives a wide range of control over rate of ventilation, 
giving flexibility to suit all factory processes. Hot-dip 


Galvanized finish gives permanent protection. 


a 


sw 






Section of the vast new plant for Priestman Bros. Ltd 
Hull, where 70 ‘BROOKS' 30° and 24° units are 
installed. Consulting Architects and Engineers 
Monro & Partners. 


ROOKS| 
an-poweLed 
VENTILATION 
UNITS 


























BROOKS VENTILATION UNITS LIMITED 


TRAFALGAR HOUSE - GREAT NEWPORT STREET - LONDON - W.C.2 - Telephone: COVent Garden 1355-1356 
Branch Office: Cromford House, Cromford Court, Manchester 4 





WIDEST RANGE OF POWERED VENTILATION UNITS 


Cc 
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STRATFORD LONDON 


MODEL ‘'D" No. 18 


Towel. "D” FRELCISION LATHES 
BUILT IN 3 SIZES. SWINGING 13-15-18 INCHES OVER BEDWAYS 


The Finest Lathe in its Class | 





THREE 30 DIAMETER 
OVERFLOWING 
_ BOREHOLES 


4 MILLION GALLONS FROM 


For almost a century 
we have been construct- 
ing wells, and time has 
proved that they were 
well done. 


It has always been our 
policy to give attention 
to detail and to visualise 
the end, with the inter- 
mediate snags, in order 
to bring the job to a 
successful conclusion. 


Our knowledge of 
Water Engineering is old 
in years, but our outlook 
and approach are as new 
as tomorrow. 


‘Let us tackle your 
Well job now and give 
you a well done job. 


C. ISLER & CO. LTD., BEAR LANE, SOUTHWARK ST., LONDON, S.E.! 
Telephone : WATerloo 7044 


Branches : 93/4 BROAD STREET, BIRMINGHAM [5 Telephone: Midland 1762 


A RT E ©, | f N W pall L © BARDON CHAMBERS, KING ST., LEEDS | Telephone: Leeds 23550 
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INDUSTRIAL & TRACTION GEARS 


EPICYCLIC TYPE 
REDUCTION GEARS 


Ratios 3: 1, to 1200: 1, 
Maximum Efficiency—mini- 
mum space: Horizontal or 
Vertical Mounting. 

The most efficient method of 
obtaining a low speed drive, 
using a high speed motor, 
utilizing a minimum of space. 
We can offer single or 
multiple stage reductions 
from 3 to 1, up to 1200 to 1, 
for horizontal or vertical 
mounting. 





Ilustrated—MOTORIZED MULTIPLE STAGE UNIT— 
Ratio 1100/1, 60,000 ins. lbs. torque output 


BOSTOCGE @ BRAMLEY LTD. 


SPECIALISTS IN POWER TRANSMISSION 
ODONTIC_ WORKS PHONE : STALYBRIDGE 3232-3 STALYBRIDGE A/21 /6463/ 


























Top of every liner housing in this cylinder block was cracked, and repair 
called for skill of Barimar experts. Scientific welding and accurate BA RIM AR welds 
machining, by Barimar, made a permanent repair at - 
_* All Diesel Engine Parts 
Sena 


far below the cost of a replacement. 

BARIMAR Ltd., have for many years devoted a special department to the scientific 
welding of all parts of large and small Diesel engines. Many of these jobs have been 
sent to Barimar from overseas. 

ENGINEERS iN CHARGE of big Diesel engines used in Power Stations, Government 
Establishments, Fac- 
tories, and Ships, as well 
as owners of smaller 
Diesels belonging to 
lighting plants, tractors 
and road _ vehicles. 
on ih recognize in Barimar 
<== a prompt, speedy, 







The pictures illustrate 







three different types of Diese! inexpensive, and 
i jlinder block 
Pcogees be in res locks used in road GUARANTEED 
vehicles, received by Barimar for repair . 
The photographs were all taken in the WELDING 
Barimar Works on the same day. Barimar scientifically welded these blocks SERVICE FOR 
with strength and accuracy, and returned them promptly to the owners, Damaged Cylinders 
covered by the usual Barimar Money-back Guarantee. Cyli ler Head: 
| Em a-eg yeoman mae ges ma Crankcases 
‘ , A Diesel engine cylinder block accidentally 
: 9H : cracked in a very awkward place -—on the Crankshafts 






water jacket — just above the push rod The Barimar Welding Service 
housings. A Barimar guaranteed repair covers every type of Diese! 
was the speedy, permanent and money- engine and every kind of 
saving remedy damaged part. 


CONSIGN ALL DAMAGED PARTS of all types of Diesel engine 
to Barimar, whose welding experience through half-a-century is far- 
ranging and unique. If too heavy to transport, Barimar Flying Squads 
will operate ON THE SPOT. 


Frost Ro a goo ea Barimar House, 
Dicasi pom gh R 22-24, Peterborough Road, 
der block from end ID FULHAM, LONDON, S.W.6 


to end. 
BARIMAR Tele: RENown 2147-2148. (Night) 2148. °Grams: “Bariquamar, Walgreen, London” 
. BIRMINGHAM, 12: 116-117, Charles Henry St. Telephone; Midland 2696 
repaired it at low  BARIMAR 4 ANCHESTER, 13: 67, Brunswick St., Ardwick. Tele: Ardwick 2738 
days. Adeaiieng} NEWCASTLE UPON TYNE, 1: 64-66, The Close. Tele: 21055 
5 , GLASGOW, C. 2: 134, West George Lane. Tele: Central 4709 


























BARIMAR—The World’s Scientific Welding Engineers ———— 



































Specially designed... =| — 
for Punching and Notching NUMBERING.. METAL 


METAL WINDOW BARS “EDD” Niatetace 














from the well-known Bronx 60-ton 
Press Brake, and incorporates an 
8 ft. long beam, which has a stroke 
of 34 in. and a vertical adjustment 
of § in., by hand, through worm NUMBERING 
gearing. A distance of 7 in. is pro- 

vided between the beam and the bed, HEAD for METAL 
with the stroke down and adjust- 
ment up. The operating speed is 40 
strokes per min. and the cycle is 
automatically started by the action 
of closing the guard by hand. A a. 
stroke counter and a dial indicator, 

which shows the bottom dead-centre 
position of the beam, are fitted. 


a This machine has been developed | 
| 














Consecutive and 


Repeat actions “<x 
Power, Fly, Hand or Pneumatic Presses and similar equipment 
It is used for marking Aircraft components with reference numbers, 


part and drawing numbers, date of manufacture, inspection mark for 
marking Shells, Bombs, Cartridges, Engine Parts, Motor Car, Motor Cycle, 
Cycle, Wireless, Electrical, Clock, Watch and other instrument parts in 


There are also. ~~ —=!” all materials. Checks Labels, Name Plates, Pidgeon Rings, in fact, any 
Bronx Press Brakes, — article which requires an identification mark. Massed produced articles 
Guillotine Shears, Sheet & can only be satisfactorily identified by individual reference number. 

Plate Levelling Machines, etc. Write 


for Catalogues 
PRESS W LETHABY « C° LT 


LEDA HOUSE, 124-132 CLERKENWELL ROAD, LONDON, E.C.1 
Terminus 1104 (3 lines) 











Telephone 


LYE 2307 & 2308 


BRONX ENGINEERING CO. LTD., LYE, WORCS. 
= 










Telephone 




















en 






The illustration shows a Horseley-Piggott Pressed Steel Tank which was supplied 
to the Dearne Valley Water Board 






me 
HORSELEY 
C Y10up2— 


HORSELEY BRIDGE & THOMAS PIGGOTT LTD. 
TIPTON, STAFFS. 


MECHANS LIMITED, GLASGOW 
CARTER-HORSELEY (ENGINEERS) LTD., SHEFFIELD 






The Horseley Group offers a 
wealth of experience and exten- 
sive facilities to meet the most 
exacting demands of Construc- 
tional, Chemical, Civil, Gas 
and Water Enginecring 
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AIR POWER 

NEW SOURCE OF 
COMPRESSED AIR FOR 
INDUSTRY, MINING 
CONSTRUCTION ; 
ED ON WORLD 
ECTS NOW MADE 
IN BRITAIN 


Devcloped from advance designs perfected by 
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SS 
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——s 
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AND 
PROV 
PROJ 


the parent American company, an organisation 
with a century of experience in compressed air 
equipment, the new range of stationary recipro- 
cating compressors by Joy-Sullivan comes to 
Britain with a ready-made reputation for 
RELIABILITY. Compact, durabie, power- 
packed Joy-Sullivan compressors already 
have the respect of engineers in many of 

the world’s important industries. 
Available initially in capacities from 400 to 


\ 

\ 

835 cfm, with skid-mounting and in oil-free 
| versions, Joy-Sullivan industrial compres- 

| sors can now be specified to improve air 

/ power supply at reduced operating and 
maintenance cost. All interested in industrial 

air power are invited to write for publication 

AD/6 for full information on WN.112 com- 

/ pressors or publication AD/7 for WN.102 


semi-portable compressors. 





/ 


—ATR POWER | 













AIR POWER/SUPPLIED AND APPLIED BY 





| pivision 





JOY-SULLIVAN LIMITED, AIR POWER DIVISION, 7 HARLEY STREET, LONDON WI. Telephone: LANGHAM 7711 
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Designers looking They look for Fordson Power because it gives equipment 
the stamp of reliability, ensures high output at low cost, 


6 . and because it has the backing of the Ford world-wide 

for a sales plus service and spares organisation. There are Fordson Indus- 
trial Units in the 30-40 and 40-50 b.h.p. classes, in more than 

° 100 different assemblies. Fit Fordson and you get all the 

specify benefits of quality mass-production from Ford’s famous 
Dagenham factory, the biggest producer of mobile power 

units. Fit Fordson, the unit tailor-made to your require- 


Fordson Power ments. Send for detailed specifications today. 


Wise buyers insist on Fordson Power 3 Ny 


INDUSTRIAL SALES DEPARTMENT TRACTOR DIVISION FORD MOTOR COMPANY LIMITED DAGENHAM + ESSEX 























AIR RECEIVERS 


% 4 ‘. 
Be Pie ha 


Installed at the New 
Ford Motor Company Limited 
foundry at 
Dagenham - Essex. 
These photographs were kindly supplied 
by The Ford Motor Company Limited, , 
to whom our acknowledgments anid 
thanks are due for permission to publish. 


THE FARRAR BOILERWORKS LTD. NEWARK (Notts) ENGLAND 


TELEGRAMS FARRAR NEWARK 1143 * * i 2 ee a NEWARK 1143-4-5 
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sive NEWTHERM 
your toughest 
insulation 
assignment 


Newalls (Reg’d Brand) NEW- 
THERM Calcium Silicate 
insulation is the finest answer 





























3 * 
YA 
i» - i 
onal 
~ 


Le 


yet to many of industry’s heat in- 
sulation problems. Strong and rigid, 
Newtherm withstands rough hand- 
ling in transit and erection, 
with negligible breakages 
even during transport to 
remote sites. Exceptionally 
light, Newtherm can be 
applied in difficult situations 
with ease — even the largest 
sections being manageable in 
one hand. Moisture resistant, 
Newtherm retains much of its 
strength even when immersed in 
water, does not deform, and quickly 
dries, leaving its strength and 
thermal efficiency unimpaired. 
Easily applied, Newtherm offers 
smooth surface and straight 
edges for speedy fitting, and is 
available in many standard sizes 


a 


for immediate application. 





NEWTHERM Calcium Silicate is manufactured solely by 
NEWALLS INSULATION COMPANY LIMITED 


Head Office : WASHINGTON, CO. DURHAM, ENGLAND 
A member of the TURNER & NEWALL ORGANISATION 


Offices and Depots at : 
LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, BIRMINGHAM, 
BELFAST, DUBLIN, BRISTOL and CARDIFF. Agents ond Vendors in most markets abroad. 
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34) @ STEEL PARTITIONING 











ABIX Partitions are light, strong, fire-resisting and easy to erect. Manutactured in 
standard units for quick installation, easy removal or extension to existing screens. 
We will be pleased to help and advise you on any partitioning problem. 


Write for illustrated catalogue E/2 to : 

ABIX (METAL INDUSTRIES) LIMITED 
RY 

POOL ROAD, WEST MOLESEY, SURREY 


STEEL EQUIPMENT FOR OFFICE AND PACT 
Phone: MOLesey 4361/3 Grams: Abix, & Molesey 


OTHER ABIX PRODUCTS: Steel Cycle Stands, Clothes Lockers and Adjustable Steai Shelving 


the Modern Touch- 


ELECTRO - MAGNETIC CLUTCH 





the 





SUITABLE FOR ~ 
EVERY APPLICATION 
WHERE A CLUTCH 

IS REQUIRED 


We will be pleased to supply 
you with further information 
on this electro-magnetic 
clutch or, to arrange for a 
— representative to 
call. 


RRR AAS 
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W.E. BURNAND & SON, LTD., 66-106, SHOREHAM ST., SHEFFIELD 1, ENGLAND, 
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4 ¥ . 


‘a LEAD, TIN, . a. SOLDEp 
| ANTIMONY ! Y  ,WTIFRICTION METALS 
and their alloys _ ANTIMONIAL LEAD 


™S 


— : 


LEAD SHEET & PIPE 


DENSE LEAD SHIELDING 


FOR NUCLEAR WORK 
99-999% pure 


LEAD, TIN 
& ANTIMONY 


ASSOCIATED LEAD 


usually leads to better things 


No matter how you do it, no matter what your particular industrial need, getting in touch with 
Associated Lead is bound to lead to better things—-better products, better processes for you and your industry. 
Associated Lead Manufacturers Limited is a single company specialising in the manufacture and supply 
of lead and antimony in all their many forms; alloys; pure metals; chemicals and pigments. 
(seeecuree)) 
ASSOCIATED LEAD MANUFACTURERS LIMITED le 
CLEMENTS HOUSE, 14 GRESHAM STREET, LONDON, E£E.C.2. CRESCENT HOUSE, NEWCASTLE. LEAD WORKSI ANE, CHESTER. 


Export enquiries to: Associated Lead Manufacturers Export Co. Ltd., Clements House, 14 Gresham Street, London, E.C.2. 
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-let E.P.E. solve them 
for you quickly 





In these days of AC it is not 
always easy to get DC motors 
and generators quickly and at 2.96” 
reasonable price. Fortunately, 
EPE specialise in DC equip- 
ment, bringing years of experi- 
ence to, bear on the subject, so 








that One can always be sure of 
DC motors and generators, of 
Hany enclosure, at competitive 
prices, on short delivery. EPE 
are always happy to help solve 


DC problems, too. 





ELECTRICAL POWER 

ENGINEERING CO. (B’ham) LTD. 

Bromford Lane, Birmingham 8 

"Phone: STEchford 2261 

"Grams: Torque ‘Phone Birmingham 

“ London Office: 421, Grand Buildings, Trafalgor 

a Square, W.C.2. ‘Phone: WHitehali 5643 and 7963 
oe 


Coan Jud ate 


\ means higher boiler efficiency 
and lower fuel costs. / 



















Feed water that deposits scale on boiler heating surfaces 
is a prime cause of overheating and subsequent tube 
collapse. Aad, remember, the majority of town water 
supplies, as well as sea-water, are heavy depositors of scale. 


A Caird & Rayner Evaporator takes all the harm out of 
sea-water and provides a full supply of clean feed water to the 
J boilers 
U Not only is boiler efficiency raised and maintenance reduced 
appreciably, but substantial fuel savings will be seen as well 
Evaporators can be supplied to cope with feed water to any 
required rate. Further details will gladly be supplied on 
request. 





EVAPORATORS AND CONDENSERS, FEED 
WATER HEATERS. FEED WATER FILTERS. 
EXHAUST STEAM OIL SEPARATORS. OIL 


FUEL HEATERS. 


J @ 
Caird G Rayner 
777 COMMERCIAL ROAD CONDONE 14 
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SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 


Manufactured by 


JOHN TONKS ::;. 


CENTRAL SPRING WORKS 
Furnace Hill, SHEFFIELD. 3 


HEF 24 7 i r HE F 3 


















tough 
job... 
tough 
forgings! 














for a copy 
of this illus- 
trated folder. 









A.J. VAUGHAN&CO. 
(MITRE WORKS)LTD. 


WILLENHALL, Staffs. phone: 486-7 






THE ENGINEER June 5, 1959 


[ HUGH SMITH MACHINE TOOLS FOR PLATE MANIPULATION 


PLATE 
STRAIGHTENING 
ROLLS 


of modern robust construction suitable for 
shipyards and structural shops where the 
continuous production of flat plates is 
essential. 








The machines are of the seven-roller type 

having four rollers above and three below. 

The top rollers are hand-elevated on the 

smaller models, and motorised on the larger 

sizes. The two central top rollers are raised 

A typical set of Hugh Smith Plate Straightening and lowered simultaneously to suit the plate 
Rolls with backed-up main rollers. thickness and the two outside rollers have 
To handle plates up to 11” 6" = 1%”. independent motors for raising and lowering 
as required. A wide range of sizes is made. 


Other Hugh Smith Machine Tools include 

PLATE EDGE PLANERS - PLANO-SHEARS 

PLATE BENDING ROLLS - FLANGING PRESSES HUGH SMITH & CO. (POSSIL) LTD. 

HYDRAULIC PRESSES OF MANY TYPES © ETC HAMILTONHILL ROAD GLASGOW, N.2 
Catalogue on request Telephone: POSSIL 8201-3 Telegrams: ‘‘ POSSIL, GLASGOW " 











SCREW CONVEYOR THE MOST 


EMINENTLY SUITED FOR 
CONVEYING BULK MATERIAL PRACTICAL WAY 


STANDARD INTERCHANGEABLE PARTS OF ELEVATING BULK 


50 cu. ft. hour to 4,500 cu. ft. hour Capacities MATERIAL AND OFFERING 
THE BEST POSSIBLE PRO- 


W. S. ROW PM PTO IA = TECTION AGAINST FIRE 


AND EXPLOSION RISK. 


& SN LID 
GLOUCESTER ~rew litt 


Manufacturers with over 50 Years’ PeTNG ano "ADs om RE v8 FOR OM 





experience — Offer the latest in 


CRUSHING -«- GRINDING - MIXING 
FEEDING - SIEVING 
MACHINERY Phone: Gloucester 21055-6-7 
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contracts 
Courtaulds Ltd 


endorse the supremacy of 





Time and again, industrialists large and 
small place repeat orders with Colt. And 
for three good reasons. Colt ventilation 
systems depend in the main on internal 
convection currents not external forces 
and are therefore little affected by the 
vagaries of the wind. Colt offer an un- 
paralleled range of ventilators. And most 
important,every Colt recommendation is 
based on a thorough analysis of the build- 
ing, plant and process either from a site 
survey or drawings. Such thoroughness 
° influences firms such as Courtaulds Ltd. 
It will impress you, too. Ask your secre- 
tary to send for manual to Dept.S35/6A 















COLT S.R.C. 2046 VENTILATORS 
AND WALL INFLOW UNITS 
AT COURTAULDS LTD., COVENTRY 


COLT VENTILATION LIMITED - SURBITON - SURREY - TELEPHONE: ELMBRIDGE 0161 (10 LINES) 
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from 





Among the 12,000 major Industrial 
Organisations using Colt equipment are : 


36 contracts: Pilkington Bros. Ltd 
7 contracts: Richard Thomas & Baldwins Ltd 
25 contracts: British Orygen Co. Ltd 


14 contracts: Ferranti Ltd. 





29 contracts: National Coal Board. 





20 contracts: Ruston & Hornsby Ltd. 









15 contracts: Dorman Long & Co. Ltd 







15 contracts: Hoover Ltd. 











56 contracts: de Havilland Aircraft Co. Lid. 












22 contracts: Lever Bros. Port Sunlight Ltd 






9 contracts: Joseph Lucas Ltd 






19 contracts: Philips Electrical Industries Ltd 


21 contracts: The Plessey Co. Ltd 





6 contracts : Smith Clayton Forge Ltd 











35 contracts: — Woodrow ( Building Exports) 
td. 


THE ENGINEER lune 5, 1959 


NICKEL 
ALLOY 
STEELS 


ensure 
reliability in 
machining 


In the current designs of C.V.A. Jigs Moulds & Tools Ltd., TYPICAL MECHANICAL PROPERTIES OF 


Hove, who concentrate on high speed automatic and centre 
lathes, dieing presses and ‘Milwaukee’ milling machines, the 


constructional materials include various nickel alloy steels for “he * ; 
* These steels exemplify its versatility both as regards strength and range of serviceable section sizes. 





the highly stressed components. The 1} per cent nickel- 
YIELD | MAXIMUM |ELONGATION| — {ZOD 
oar HEAT TREATMENT STRESS t.s.i.| STRESS t.s.i.| percent | ft. tb. 


chromium-molybdenum steel, EN 24, one of the most useful 





0-564” dia.| Oil quenched 830 C. tempered 200°C. 111-4 125°5 14-5 24 

14” dia. | Oil quenched 850 C. tempered 510°C. 79-5 83-6 15 28 
which are either made from forged material or bar stock. 14” dia. | Oil quenched 850°C. tempered 560°C. 68:3 73-5 19 55 
24” dia. | Oil quenched 840 C. tempered 650°C. 57-3 64-1 20:5 65 
am ; iis ‘ q 52” dia. | Oil quenched 830 C. tempered 650°C. 50-1 58-9 19-5 75 
The reliability of C.V.A. automatics, now operating in thou- | 
By utiltsing the better properties obtainable in more highly alloyed nickel steels, dimensions 
can be reduced, lighter constructions produced, distortion through heat treatment minimised 


Compositions, is used for cams, shafts, spindles and other items 


























sands throughout the world, is a reflection of the reliability of 


nickel alloy steels under sustained stresses. and reliability and economy achieved. 


Send for ‘ The Mechanical Properties of Nickel Alloy Steels’ > 


ml NICKEL 


THE MOND NICKEL COMPANY LIMITED - THAMES HOUSE - MILLBANK - LONDON SW1 





TGA21 20 














More 
accurate 


than human 
skill 


Hydraulic 


Control of motion 








Paradoxically, the product ot human skill is more accurate than human 
skill itself. This is particularly so in the case of Savery Hydraulic 
Pumps. Countless thousands of Savery Pumps are in use throughout 
the world working with precision that neither human skill nor other 
means can match. Next time you're considering control of motion 
remember Savery Hydraulic Pumps first. Savery Pumps can be supplied 
with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 
THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET, BIRMINGHAM 6 : Telephone: ASTon Cross 1316-7 
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But not if you fix a Kolok 
Positive Lock Washer be- 
tween them. Here’s the 
inexpensive solution to 
vibration and  slackness 
worries —and there is a 
size for every requirement. 





Keep them 
firmly in place with 


KOLOK 


POSITIVE LOCK WASHERS 
available in all sizes 





} 
| POSITIVE LOCK WASHER CO. LTD., 45 Renfrew Street, Glasgow DOUgias 9292 








7 





“CRAVEN” 5° 0", 6’ 0" and 7’ 0° 


VERTICAL BORING & TURNING MILLS 


OF NEW DESIGN CAN NOW BE OFFERED 





These machines are of heavy construction, each with a 30 h.p. 
constant-speed table driving motor and a twelve-speed gear 
box. Feed traverse to each saddle and its ram is by an 
independent variable-speed motor, and additional constant- 
speed motors are used for all quick traverse movements. 


Duplicate control stations give complete pushbutton 
operation of the main motor and full selection of the ram 
and saddle movements, including change-over from feed to 
quick traverse and vice versa, the various engagements being 
made by magnetic clutch operation. 











CRAVEN BROTHERS (MANCHESTER) LIMITED 


VAUXHALL 


WORKS: REDDISH - STOCKPORT - ENG. 








Sauaetr events 


26 THE ENGINEER June 5, 1959 






















BSS. LTD. SPECIALISE IN 
aon EQUIPMENT FOR STEAM, 
att GAS, WATER, AND AIR, 


Dd 

puTIes AND CATER FOR THE 
on nePain NEEDS OF ENGINEERS 
at YOUR IN ALL _—_‘ INDUSTRIES. 


WRITE OR PHONE 
YOUR NEEDS TO:- 


BRITISH STEAM SPECIALTIES L” 
FLEET STREET LEICESTER. 


PHONE: LEICESTER 20885/6 
Stocks at :-—-LEICESTER - LONDON ~- LIVERPOOL - GLASGOW 
BRISTOL : MANCHESTER : NEWCASTLE-ON-TYNE 
BIRMINGHAM . DUBLIN . BELFAST 


WELDED STEEL PLATEWORK S ' R "4 0 N Better than 
wk BD. Rrtnineahoones with a.... 
PRESSURE VESSELS ‘ 
Diesel 
Enqines 
Main Propelling 


Diesel Engines | BRITISH WIRE THREAD INSERT 


fish getenedine. diaal PRECISION MADE in CARBON STEEL 
1,200 H.P. for ALUMINIUM and MAGNESIUM. 


We also make Stainless and Bronze for 




































CYCLONES 
BEDPLATES 











ANGLE & FLAT BAR RINGS THE NEWBURY other applications. 
DIESEL CO. LTD. CROSS MANUFACTURING CO. (1938) LTD. 
THAMES R° BARKING, ESSEX NEWBURY. BERKS Tel: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Bath 
TELEPHONE: RIPpleway 3011-2 . Specialists in JET a eraaens. caciss, SPRING 





























| VARATIO Positive STRATELINE 
| 








Variable Speed Gearboxes Answer; fH Your Fixed Reduction Speed Reducers 
rive 











A Torque range 
ane C 46 |bs. ins. to 
gol1en xy 48,000 Ibs. in 

Exact ratios 
yrdY to suit your 

$7 pactne®? requirements 
com between 3to1 














4 H.P. to 25 H.-P. e and 1,000,000 

Robust Construction Co Axieh offs to 1. 

No Friction Drives Motorised with any make or type of Motor or Non-Motorised. 
Positive Drive — Up to 26 Speed Changes Jotal Positive drive in either direction. Reductions up to 1,000,000 to 1 
Gear change under load without clutch Enclosure obtained in incredibly small space 











The “ DAVID” Units for “ GOLIATH ” Jobs! 
We shall be pleased to supply Full Details on application 


VARATIO-STRATELINE GEARS LTD., 278 Aberdeen Avenue, Trading Estate, Slough, BUCKS 


Telephone : SLOUGH 20271 /2 Telegrams : VARATIO, SLOUGH 
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In the suppression of the constant whine associated with 
turbo-blowers or high-speed fans (axial or centrifugal), the 

VOKES N.C.S.P.3 Splitter Absorption-Type Silencer has 
proved its efficiency both in rigorous laboratory tests and 
under normal industrial operating conditions. 
Attenuation is excellent over a wide range. Velocities as 
high as 100 ft./sec. can be met without any serious deteriora- 
tion and temperatures as high as 1000°F or more can be 
accommodated. 


Write for descriptive leaflet. 
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* Applications include: 


Air conditioning and Marine turbo-blowers 
ventilation of Locomotive turbo-blowers 
Factories etc., etc. 
Offices Please ask for full 
Power Houses details or technical advice 
Stores, etc. . 









VOKES LIMITED 


Vokes Australia Pty. Lid., Sydney. 














OANA LP SPE 


rk? 


And silence, like a poultice, comes 


To heal the blows of soun 


/, HOLMES 


The Music Grinder 





FREQUENCY hy CYCLES PER SECOND 


This specimen attenuation curve shows the acoustic 
performance of a 24-in-bore, pure absorption 
silencer. 
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GUILDFORD - SURREY 
Tel: Guildford 62861 (6 lines). Grams & Cables: Vokesacess, Guildford, Telex. Telex: 13-535 Vokeacess, Gfd. 
Represented throughout the World. 


VOKES—Air and Gas Filters for Chemical, Nuclear Energy, Oil Refinery, and Pharmaceutical applications etc; Air conditioning filters; Compressed air pipe line filters; Air, Oil and 
Fuel filters for Diesel, Gas Turbine and other i/c engines; Hvdraulic filters; Silencers for Engines, Fans and Blowers: High efficiency Multi Cyctones. 
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No. § Kearns Patent wide bed 
machining the top face of a Paxt 








These names 
make 
NUCLEAR 
POWER 


an itr 
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C. A. PARSONS & CO. LTD. 


A. REYROLLE & CO. LTD. 


HEAD, WRIGHTSON & CO. LTD. 


bap 


SIR ROBERT McALPINE & SONS LTD. 


i “m= 0 
































Bradwell, Essex, has leapt into fame 

as the site of the first commercial nuclear 
power station in the world to be 

built by N.P.P.C. Eight names make 
The Nuclear Power Plant Company 
Limited. N.P.P.C. thus combines the 
resources of eight specialist companies 
whose individual skills are 

co-ordinated to form a unified team 
capable of undertaking the construction 
of complete nuclear power 

stations throughout the world. 


Bradwell nuclear power station will have 

a guaranteed output of 300 Megawatts. It is 
being built by The Nuclear Power Plant Co 

Ltd. for the Central Electricity Generating Board. 


A Greater Britain through 


THE NUCLEAR POWER PLANT COMPANY LIMITED 





WHESSOE LTD. 


STRACHAN & HENSHAW LTD. 


ALEX. FINDLAY & CO. LTD. 


CLARKE, CHAPMAN & CO. LTD. 


P 


Nuclear Power 








BOOTHS HALL - KNUTSFORD : CHESHIRE 


4 “8 
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mbezi River 








KARIBA 22%, 








Photograph by courtesy of 
Rhodesian Railways 


TRANSVAAL 


LOURENCO MARQUES 


yedInsr OnE 


> onthe last lap 


The first 60,000 kVA 330/33 kV 3-phase double wound transformer en route 
from Lourenco Marques to Salisbury Sub-Station, for the Kariba Hydro- 


Electric Scheme. 
This forms part of the contract awarded to Ferranti Ltd. by the Federal Power 


Board, Rhodesia and Nyasaland, comprising two 120,000 kVA 330/234 kV 
3-phase auto transformers with series boosters, nine 60,000 kVA, 330/88 kV 


and two 60,000 kVA, 330/33 kV 3-phase double wound transformers 
The consulting electrical & mechanical engineers are Messrs. Merz & McLellan 


_FERRANTI 
Specify FERRANTI TRANSFORMERS famous throughout the world 


FERRANTI LTD Head Office and Works: HOLLINWOOD * LANCS k E R R A N T | 


Tel: FAlisworth 2000 
London Office: Kern House, 36 Kingsway W.C.2. Tel: TEMple Bar 6666 
FT224/2 
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MARS 
UMOCHROM 


For the reproduction of EXACT colour drawings. 


The needle sharp point of the Mars-Lumochrom pencil 
gives a precise drawing of great smoothness and 
superb colouring. All the range of 24 colours are 
water-proof and smudge-proof, and are ideal for the repro- 
duction of photo-prints. 





MARS-LUMOCHROM (patented) 2618-2642 = 24 colours 
@ MARS-LUMOCHROM-TECHNICO (pat.) 1005 = 13 colours 
MARS-LUMOCHROM Refill Leads 1915-1929 = 13 colours 


Obtainable from all Stationers and Drawing Office Suppliers. 


Trade enquiries to: 
J. Ss. STAEDTLER LTD., 
83 Copers Cope Road, Beckenham, Kent. 


(BECkenham 5023—7 lines) 
Pencils made in Bavaria since 1662. 










































We prove Gensprings 
can take it 


As an engineer you aren't satisfied with unfounded claims —you want proof 
That’s why we take pride in providing it. Take our Gensprings Hangers for 
example, MAXIMUM DEVIATION IS NOW GUARANTEED AT NOT 
MORE THAN 2°. Ona special hydraulically operated test-rig at Guildford, 
we check every Genspring to ensure accurate load measurements over the full 
range including overload; the strain gauge was calibrated by the National 
Physical Laboratory. In fact every single Genspring is tested on this, or 
smaller rigs, and Test Certificates completed by our Inspection Department 
are available at the time of despatch. If further adjustment is required on site 
we will supply the revised settings. Full instructions regarding installation are 
available with each consignment, and if desired you can have the instructions 
in advance. Recently an independent research laboratory carried out a ten 
week corrosion test on a Genspring. Using the A.R.E. salt droplet test 
(B.S.S. 1931. 1952) they prove that the equivalent of 20 years’ exposure to 
severe marine atmospheric conditions had no appreciable effect on the 
Constant Support Hanger’s mechanical efficiency. A copy of the report is 
available on request. Please write for catalogue covering the full range of 
Vokes Genspring pipe supports. 





‘M’ range Genspring 











Vokes GenSPpPring SUSPENSION SYSTEMS 


VOKES GENSPRING LIMITED - GUILDFORD - SURREY 


Strain gauge, calibrated 
by the N.P.I 
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Schieldrop* 


Industrial Burners 


The FIRST Self Proportioning 
OIL BURNER Made in Gt. Britain 





i 


ONE HANDLE ) \ 4 AIR VALVE 
controls both at point of. 
oil and air discharge 
at constant gives a 5:/ 


proportion NOW made with OIL VALVE STROKE turn down 
infinitely variable ratio 
by two adjustments only 





Design and Execution of Complete Installations. | LONDON : 2, 3 & 5, STUDIO PLACE, 


| 

| 

iacinateane Se 2 KINNERTON ST., LONDON, S.W.I. 
Telephone: BELGRAVIA 3785 





Schieldrop Industrial Burners cover a wide 
, : BIRMINGHAM : 17, WELWYNDALE ROAD, 
range of types to suit all normal needs. Designs SUTTON COLDFIELD. 
: Telephone: ERDINGTON 2772 
gladly submitted for any type of Burner to oe 


special requirements. Schieldrop Burners save MANCHESTER. Telephone: BLACKFRIARS 385! 


fuel, ick 
tons of fuel, and quickly prove to be a most SWANSEA : 11/12, WIND STREET, 
profitable investment and a highly efficient pro- SWANSEA. Telephone: SWANSEA 495! 


ductive unit. Send for full details of operating SCOTLAND : 6, CARRUTH DRIVE, 
KILMACOLM, RENFREWSHIRE. 


results, and catalogues quoting reference A/12. Telephone: KILMACOLM 279 


© 
x Schie!d FOP «co. ito. storro1o, BEDS. Tel. 414 (4 lines) 


BMJ 
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176 cu. ft. Hudson ‘Granby’ Cars in use overseas. 


ROBERT HUDSON LIMITED, 
RALETRUX HOUSE, MEADOW LANE, LEEDS 
Telephone: Leeds 20004. Telegrams: Raletrux, Leeds 


London Office 
Locomotive House, 30-34, Buckingham Gate, Westminster, $.W.1! 


Works at 
Leeds, Benoni, Durban & Calcutta. 


THE 


ENGINEER 


High loads - low maintenance 


Hudson’s have the facilities, 

the resources and above all the experience 
to supply the most efficient 

types of light railway and trailer 
equipment for any project 


in any part of the world. 


Hudson 


LIGHT RAILWAY MATERIALS 
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WHAT, PAY FOR PEST 
CONTROL? / use a gun! 


Did you hear about the time he winged the man from the Tax 





Office? There was a certain amount of fuss because he didn’t 
have a Licence, so he called us in to cope with the rats and mice, 
which we are doing very efficiently to the great relief of everyone 


involved—except the rats and mice. Our pest destruction service 








is Safe and Sure ; if your premises are infested, call us in NOW. 





BIRMINGHAM : 208 County Cham- GLASGOW: Pesticidal Services’ 
bers, 664 Corporation Street. (Scotland) Ltd., 93 Waterloo Street 
Tel: Central 1176 Tel.: City 0735 


SOUTHAMPTON : 14 Howard Road. 
BRISTOL : Swan House, 112 Hotwell Shirley. Tel.: Southampton 25307 


Road, 8. Tel.: Bristol 20512 Ext. 5 
LEEDS: 21 Upper Mill Hill. 


Tel.: Leeds 2-$266 
g t eG & EXETER: 21 Church Lane, Sidwell 
Street. Tel.: Exeter $4181 LIVERPOOL: 8a Rumford Place, 3. 


Tel.: Central 2068 


. EDINBURGH: Pesticidal Services BELFAST: Pesticidal Servic Ire- 

Vermin Destroyers (Scotland) Ltd., 24 Derneed Street, land Lid., ts9 User ong 

Leith, 6 Tel.: Leith 38393 Tel.: Belfast 26998 

124 SOUTHWARK STREET, LONDON, S.E.1. Telephone WATerloo 5546 


CASCADE soak: 














We are fully equipped to carry 
out promptly the erection of 
Cooling Towers. Our re- 
presentative will call upon you 
at any time. 

INQUIRIES INVITED. 


CASCADE WATER COOLERS LTD., BREWERY LANE, DEWSBURY 


Telephone: Dewsbury 173 
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When 





needs Puneh... 


-.. use top quality 


SWISS TIMERS 






MODEL 2/1/5 
£6: 17:6 





Greater productivity is a national necessity. 
Prestons Ltd.—the largest suppliers of Stop- 
Watches to British Industry—can help by supplying 
“* work-study ’’ specialists with Swiss Timers—the 
finest quality jewelled lever Stop-Watches available, 
giving long and accurate service. 

NOTE; None of our Watches is Ex-Government stock. ALL 


MODEL 
, aoeci/s 
4:5:0 





are brand new, guaranteed and “‘ factory-fresh ” sna pe 
“ 
PRESTONS trv. | PRESTEX 
PRECISION-TESTED 


HEUER AGENTS Ti bal —E BR & 


INDUSTRY’S LARGEST STOP-WATCH — SUPPLIERS 
a poet gms apt price 
7 . . r x 
BOLTON - LANCS + TEL.: 876/7 | lists for both Swist and Pres 














HINDMARCH /MWD 


OIL-OPERATED 
REVERSE-REDUCTION GEARS 


12,000,000 B.H.P. already installed. 





Get perfect ‘originals’ and 
first-class prints with TUR- 
QUOISE pencils. Extra- 
smooth TURQUOISE 
pencils actually ease your 
work! TURQUOISE lead 
lasts longer for every sharp- 
ening. Holds a needle point 
under great pressure. It’s 
made from 100% electronic 
graphite to give denser, more | 
opaque lines for cleaner, 
sharper reproductions. Lines 
rub out without a trace if 
required. No omissions, no 
fade-outs, no ‘ghost’ lines on 
your prints! 17 precise grad- 
ings from 9H to 6B. 


‘ 
with ALSO AVAILABLE! 


Turquoise drawing leads 
2B to 6H 





every time 






Oil-operated reverse-reduction gearbox with one of the new Ruston A-7 engines 


URQUOISE MODERN WHEEL DRIVE L1p. 





on e il OIL-OPERATED GEARS & TRANSMISSIONS LTD. 
| -“ Nncus 
j 8/6 per dozen p Technical Office: LINDO LODGE, CHESHAM, BUCKS. 

Telephone: CHESHAM 8406/8 Works: SLOUGH, BUCKS Telegrams: OiILOPRATED, CHESHAM 





EAGLE PENCIL COMPANY, ASHLEY ROAD, TOTTENHAM N.17 
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| Jollsain- [jyciffe 


FOUNDRIES. LTO 





| 


LABORATORY fF “ 
ANALYSIS | | SPECIALIST FOUNDRY 


The analysis of COAL is our first consider- 
ation, as in many industries it is the chief ty Se 
item of expense. Consult us for analysis mice MS 
of MINERALS, ORES, OILS, sf BLACKHEART MALLEABLE IRON 
METALS, ALLOYS, WATER, etc 


for 


and 














“i HEAT & ABRASION RESISTING 
WEST F HAM TESTING LABORATORY...:::.... 5 ALLOY CASTINGS 


YTHORNE HOUSE, GORDON STREET, PLAISTOW, LONDON, E.13 5265 fi 
or 


Automobiles and commercial Vehicles 
Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works 
Heat Treatment Plants 














together with many others 


CASTINGS SUPPLIED AS CAST 
OR FULLY MACHINED 


Manufacturers of ‘PULMAC’ Pulverising Mills 


for Fine Grinding 











LIFTING SUSPENSION 
x MAGNETS 


MAGNETS D | 
: CLUTCHES | FOLLSAIN-WYCLIFFE FOUNDRIES LTD 


CHUTES 
CONVEYOR HEADS a MAGNETIC PULLEYS 
‘e DRUMS 


SWEEPERS 
OVERBAND SEPARATORS PERMANENT MAGNETS 


ELECTROMAGNETS i? 


TELEPHONE TELEGRAMS 
CENTRAL sss BOXMag Works, Bond St., Birmingham, 19. ee a iam 


Lutterworth, nr. Rugby. Tel: Lutterworth 10, 60 & 152 
Grams: Wycliffe, Lutterworth 


Be SS 




















(Pm = 


| 
| 











BULLETIN ON CRANE NICKEL ALLOY WEDGE DISC BRONZE GATE VALVES 
.. featuring the D186-—-with stainless steel seats. 


This high pressure Bronze Valve is designed to 

take steam pressures up to 300 pounds (temperatures up 

to 550° F) as well as water, oil or gas, cold, non-shock 
services up to 1,000 pounds. The body and bonnet are 

bronze and the Nickel Alloy solid wedge 








cast from high grade 
disc and stainless steel seats are especially 
to wear. Back-seating allows the valve to be repacked 


resistant 


while fully open under pressure. 


Hexagon ends with British Standard taper threads or to 


American Standards. Non-heat handwheel; Rising Stem. 


Sizes }” to 2”. Sizes 4" to 1” have a union bonnet. 


VALVES OF BRONZE 
Cc oe A Ry E CAST IRON AND STEEL 
CRANE LTD.. 15-16 RED LION COURT, FLEET STREET, LONDON, E.C.4. Works: IPSWICH 





Branc he Rirmingha Brentford, Bristol. Glasgow. London, Manchest 
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smooth, 
silent, 


longer-lasting . . . 













HYPOID AND SPIRAL BEVEL 
GEARS UP T0 24° dia. 







High quality gears produced 
on the latest. machines 
up to 24" dia. for all 


vehicles and locomotives. 

















a 


Axle shafts of all types. Special 
induction hardening process cuts cost, saves 
weight, and permits higher loadings. 





SALISBURY gears are smooth, silent and 


longer-lasting because of their excep- 
tionally good finish—the result of the 
most recent manufacturing techniques 
and of constant attention to detail. 


THERE ARE OTHER BENEFITS of this careful 








SALISBURY TRANSMISSION LTD. 


shares in the joint technical, research and 
productive resources of more than 

20 famous firms, such as Laycock 
Engineering Ltd., Forgings and Presswork 
Ltd., Hardy Spicer Ltd., 

The Phosphor Bronze Co. Ltd., 


quantity-production on the most modern Revacycle and Coniflex low-cost and others, who constitute the 
‘ aoe gears, for car and light commer- Birfield Group of Companies. 
machines . . . excellent quality in every cial differentials up to 44” pitch 


way ... less servicing .. . a really com- 


cone distance. 








petitive price .. . and, most important, 

delivery on time. That’s why Salisbury gears are 
increasingly specified by designers and manufacturers 
. .. for cars such as Jaguar and Aston Martin, for 


the new diesel locomotives, for the tough work of 


building and agricultural machinery. 





SALISBURY make most kinds of gears, axle shafts and 
transmissions for industry and commerce. And 
Salisbury technicians are always glad to co-operate 
on new projects and problems. Perhaps they can help 
you too? Please write for further details. 


: SALISBURY TRANSMISSION LTD 


BIRCH ROAD - WITT.ON - BIRMINGHAM CG 


tttt 
Member of the brivd Birtield Group 
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COMPACT HORSEPOWER with the new 


BTH British Standard Dimension Motors 


More compact machines and lower 
cost for the same horse-power—these 
are the advantages of specifying the 
new BTH motors. Manufactured in 
accordance with the BS2960, the range 
covers ratings from 1 to 50 h.p. with 
‘Class E’ insulation and 65° tempera- 
ture rise. BTH type KN-C British 
Standard Dimension A.C. motors are 
available in ventilated form, with drip- 
proof enclosure. 

Write for leaflet G13032 1910-- 








BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED - RUGBY - ENGLAND 


an AEi Company A5312 
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—e ty Difference 


and any other 


V-belt 
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between this 


Soo = +e, 

a sSoee 

Sooo: ora é 
‘ 


LAST 20 to 50% 


LONGER... vet priced no 
higher than ordinary belts 


cowccesoet 
—eeeyT 


TEXROPE 


Grommet Y.Bel#s 


ALL BRITISH 


TEXROPE GROMMET FRANK & CO LTD 


“za. 6s WIGGLESWORTH oo~sczse: 
"Phone : SHIPLEY $3141 
Grams : CLUTCH, SHIPLEY 








MANUFACTURED 
AND SOLD ONLY BY 








Ask us about machines that resist Hot, Cold or 
Corrosive conditions (made in stainless steel and 
other metals) and you will find our design and 
technical staffs very keen to help you. We have 
the experience probably we have met your 


problem. Anyway, do please ask. 


—— 


- 


- 
ee 
Setnetieee ne 


— ot a Ae) Ver ||, | = eg oe 


— 

a 
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Dept. N, NECTON STREET, SYSTON, LEICESTER, ENGLAND* Telephone: Syston 3301 (5 lines). Telegrams: ‘DYEMAC’ Leicester 
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Are these hands helping you? 





Hands such as these are em- 

ployed to ensure that efficient and 

economical use is made of the paint finishes 

which form a vital and integral part of modern 

mass production.* The assistance of skilled P.J. paint 

technicians is made directly available to industry through the 
intermediary services of area P.J. technical representatives. Make 
contact with your P.J. branch office to gain contact with your technical 
representative. 


*Test for film hardness—scratch test method. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 


BRISTOL GLASGOW 
SOUTHAMPTON 


BRIGHTON 
N-TYNE 


BOOTLE 
NEWCASTLE 


BIRMINGHAM 
MANCHESTER 


BELFAST 
LEEDS 


a BOLTON’S : 


‘BUSH’ BRAND 
CHILL CAST 
PHOSPHOR BRONZE} 


{Bars and Rods 3" to 10" diameter 
in a wide range of sizes 












































































































































Can be supplied in the rough machined condition if required. 
Bolton's manufacture Solid and Cored Bars to comply with the 
relevant British Standard Specifications covering Chill Cast Phosphor 
Bronze and Gun Metal. Write for Bolton’s Publication No. 118/R2 
which gives a table of standard sizes and weights 


THOMAS BOLTON & SONS LTD. 


Established 1783 


HEAD OFFICE: Mersey Copper Works, Widnes, Lancashire. 
Telephone: Widnes 2022. 
LONDON OFFICE & EXPORT DEPT.: 168, Regent St., W.1. 
Telephone: Regent 6427. 
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NEW CIRCUIT MAGNIFICATION METER 


Q of Circuits, Dielectric Loss, Characteristics of Lines 


THE Q-METER is probably the most 
basic of all the equipment encountered, 
either in the electronics laboratory or on 
the production line, where impedance 
measurements are to be carried out by 
resonance methods. 

HERE FOR THE FIRST TIME is a 
single Q Meter covering the range a.f. to 
v.h.f. Q is directly indicated from 5 to 
500 by a 3-range transductor-stabilized 
valve voltmeter, and a second meter 
shows Q multipliers from «09 to x2. 
Minimum test-circuit capacitance is 
7SuuF at all frequencies. 

Exceptional stability of Q reading, plus 
the high-discrimination 25-0-25 AQ 
control, brings new simplicity, speed and 
certainty to low-loss measurements on 
modern insulants and dielectrics. 
Comprehensive optional accessories in- 
clude standard inductors and test jigs 
for special measurements. 








MARCONI 
INSTRUMENTS 


Specification 
for TF 1245 


FREQUENCY RANGE: 1 
kc/s to 300 Mc/s. 
MEASURES Q: 5 to 1,000: 
accuracy 5% at 100 
1c/s. 
Q MULTIPLIER: *0°9 to 
x9 
DELTA Q: 25-0-25. 
TEST CIRCUITS: Separate 
1.f. and h.f. test circuits 
have ranges of | kc/s to 
50 Mc/s and 20 to 300 
Mc/s. 
CAPACITANCE RANGE: 
7°5 to 110uuF with 1-0-1 
uuF incremental, for 
either test circuit. 20 to 
$00uuF with 5-0-5 uwuF 
incremental for 1.f. test 
circuit, 
SHUNT Loss: 12 MQ at 
1 Mc/s, 0°3 MQ at 100 
Mc/s. 
EXTERNAL OSCILLATORS: 
TF 1247, 20 to 300 Mc/s. 
TF 1246, 40 kc/s to 50 
Mc/s. TF 1101, 20 c/s 
to 200 kc/s. 
Send for Leaflet AJ150 


AM & FM SIGNAL GENERATORS 
AUDIO & VIDEO OSCILLATORS 
FREQUENCY METERS 
VOLTMETERS * POWER METERS 
DISTORTION METERS 

FIELD STRENGTH METERS 
TRANSMISSION MONITORS 
DEVIATION METERS 
OSCILLOSCOPES, SPECTRUM & 
RESPONSE ANALYSERS 

Q METERS & BRIDGES 


Piease address enquiries to MARCON! INSTRUMENTS LTD. 


at your nearest office: 
London and the South : Marconi House, Strand, London, W.C.2. Telephone: COVent Garden 1234 
Midlands : Marconi House, 24 The Parade, Leamington Spa. Telephone: |! 
North : 23/25 Station Square, Harrogate. Telephone: 67455 
Export Department : Marconi Instruments Ltd., St. Albans, Herts. Telephone: St. Albans 5616! 


TC 150 
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Ss. E. OPPERMAN LIMITED, BOREHAM WOOD, HERTS. 


4] 





THE ENGINEER 
Where the wheels of industry 
run smoothly, silently and efficiently 
there are gears by- 


Ss. E. OPPERMAN LIMITED 


ELSTREE 2021 








up country 


The year is closing. Now the fruits of a 
season’s labour await shipment, protected 
meanwhile, behind steel shuttered doors against 
weather, scavenger and thief. Time and time 
again Brady Steel Rolling Shutter Doors provide 
the solution to problems of closing openings 
of unusual size and location. The use of only 
the highest grade materials and the considerable 
specialised experience that controls their con- 
struction guarantee them a trouble-free perform- 
ance that makes them preferred both sides of 
the equator in both hemispheres. All the usual 
methods of operation are available, and doors 
can be designed to meet special requirements. 
Send for illustrated leaflet C/35/SS353. 




































































BRADY FOR EVERY OPENING: BRADY ROLLING DOORS IN STEEL, 
WOOD AND ALUMINIUM ° SLIDING SHUTTER DOORS: GRILLES IN 
STEEL, ALUMINIUM OR NYLON * UP AND OVER DOORS ° FIRE- 
PROOF DOORS * RUBBER DOORS ° COLLAPSIBLE GATES * SLIDING 
DOOR GEAR ALSO MANUFACTURERS OF BRADY LIFTS 


G. Brady & Company Limited, Manchester, 4. 
Telephone COLlyhurst 2797/8/9 


Sad) 





—- 





INU] 




















LARGEST SALE— 
london, Birmingham, Glasgow. Montreal, Port Credit. Hong Kong 


THE DOORS COMMANDING THE WORLD'S 





ADBUTT 


of NEWARK 


Specialists 
in the 
Manufacture 
of Dished 
Ends, 


DISHED & FLANGED 
VESSEL ENDS 
BOILERS - LOCO 
FIREBOXES and all 


PRESSURE VESSELS 
Riveted or Welded 


e 
WELDED and FLANGED 
WORK A _ SPECIALITY 














ABBOTT & C° 


(newark) LTD. 
NEWARK BOILER WORKS. 
NEWARK: NOTTS-ENGLAND 

Telephone: Newark 34. 

















| There is an ‘ALBION® ratchet or revolution 
counter for every application. Fit your machines 

| with these efficient counting instruments which 

| will show your output at a glance 

| 


| B.& F.CARTER &CO.LTD. 


Revolution Counters 


rHE ENGINEER 
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modern shipbuilding equipment by 











WYALAGINILS ER 


OF DORTMUND 





WAGNER 


SHIP & MARINE ENGINE 
BUILDING MACHINES 


SHIP PLATE BENDING MACHINES 
with or without pre-bending. 


HYDRAULIC BENDING MACHINES 
from 160 tons. 


THREE-ROLL BENDING MACHINES 
with or without pre-bending. 


FOUR-ROLL BENDING MACHINES 
for plates from gin. thick. 


SHIP RIB BENDING MACHINES 
for sections up to I6in. deep. 


ROLLER SECTION BENDING MACHINES 
with or without pre-bending. 


Please let us demonstrate to you. 


VAUGHAN 


ASSOCIATES LIMITED 


PLATE STRAIGHTENING MACHINES 
for plates from afin. thick. 


DOUBLE STANDARD PLATE SHEARS 
for plates from gin. thick. 


CIRCULAR CUTTER SHEARS 
for plates from gin. thick. 


CIRCULAR CUTTER TRIMMING SHEARS 
for trimming both sides and slitting plates from §§in. 
thick 


ROLL SHEARS 
also with planing attachment for plates 4Zin. thick. 


PLATE EDGE PLANING MACHINES 
with rack or screw drive, cutting power from |-2 tons. 


PUNCHING MACHINES 
from 160 tons. 


LEVER PUNCHING MACHINES AND SHEARS 
single and combined, from 160 tons. 


WATER HYDRAULIC AND OIL HYDRAULIC 
SHIPBUILDING PRESSES 
from 160 tons. 


OIL HYDRAULIC 8TRAIGHTENING AND 
BENDING PRESSES 
from 125 tons. 


MECHANICAL STRAIGHTENING AND 
BENDING PRESSES 
from 200 tons. 


HYDRAULIC PRESS BRAKES 
from 160 tons. 


MECHANICAL PRESS BRAKES 
from 200 tons. 


SINGLE STANDARD ECCENTRIC PRESSES 
single and double sided from 200 tons. 


DOUBLE STANDARD CRANK PRESSES 
from 200 tons. 


JOGGLING AND FLANGING PRESSES 
from 200 tons. 


HYDRAULIC RAPID FORGING PRESSES 
from 200 tons. 


STEAM AND PNEUMATIC HAMMERS 





4 QUEEN STREET - CURZON STREET - LONDON - W.! Tel: GROsvenor 8362 


Midiond Office and Demonstration Room WILFORD CRESCENT 


NRPIS56 





ALBION 
Ratchet and 


PATENTED 
DESIGN 


your counting 
& measuring problems 








INSTRUMENT DIVISION 


BOLTON 3, ENGLAND 


‘Phone: BOLTON 4344 (3 lines) 
‘Grams: BRAIDERS BOLTON 











>) 15946: 


NOTTINGHAM’ Tel: NOTT 88008 


HAYLE, CORNWALL Tel. Hayle 3213 
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You don’t need second sight when a ‘SHOFLO’ is in the line. 


Where circulating water systems are concerned, for radiators, condensers, 











ft 





LOW FLOW 
A whirling ball under the toughened 
glass dome indicates passage of clear or 
translucent liquids at flows as low as 
4 g.p.h., pressures up to 100 p.s.i. 
Standard casing is aluminium bronze 
for 4" sizes, gunmetal for 14" sizes; 
other metals for alkaline or acidic 


fluids. 








liquid vats, oil coolers, radio transmitting equipment 
and the like, a ‘SHOFLO’ Indicator is the perfect 


answer when you've got to tell at first sight whether 
the coolant is flowing or not. 


Available in two sizes: Nominal 4" and 1%" bores for flows up to 
2,000 g.p.h. 4° size also made with right angle inlet and outlet. 


SHOFLO 


tells at a glance 


MEASUREMENT LTD., Tameside Works, Dobcross, Near Oldham Tel.: Delph 424 (5 lines) 
EXPORT ENQUIRIES to: Parkinson Cowan Group Exports Ltd 
Terminal House, Grosvenor Gardens, London, $.W.!. 
Telephone: SLOANE O111/4 Cables: DISC, London 
A Parkinson Cowan Company 


43 
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HIGGS(@) MOTORS 


MANAGING DIRECTOR DAVID C.Y. HIGGS, AMLEE LTD. 


BIRMINGHAM 6G [2 ENGLAND 


FRACTIONAL HORSEPOWER MOTORS 
including 
LOW SPEED GEAR UNITS 


OTHER MACHINES UP TO 1000 H.-P. 


GUARANTEED FOR EVER 


AGENTS AND BRANCHES COVER THE 
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HAWKE 944 gc round the world * 


1/G1 





Hawke Compression Type Glands and Sealing Boxes 
are used throughout the world. Recommended where armoured cables 
are used and where flameproof installations are required. Specified for oil 
Refineries, atomic power plants, and all hazardous areas. In regular use by 
Government Departments, the Central Electricity Authority, the National 
Coal Board, Chemical Industries, Oii Refineries and Steel Companies. 






























* DURGAPUR Steelworks, INDIA, has specified standard 
Hawke cable glands (specially treated) 7/G3, 8/G3, 9/G3, G/II 


HAWKE CABLE GLANDS LTD. 


Ashworth St., Denton, Manchester. Tel : DENton 3868/9. 








TRADE \ Snedles mark Ua) BROS. LTD, 


PAN GRINDING MILLS || j/iAialaiaenasciaiciici 
st DESIGN, DETAILING 


and DEVELOPMENT 


x 





Aeronautical Engineering 
Chemical Plant 
Electrical Engineering 
Mechanical Engineering 


NEVER-RELAXING GRIP CN 


§ /. 
oO 
It’s the exclusive Cheney design and 


patented thrust washer and insert that >a RA 


give the Cheney Clip that extra, never : 
-relaxing grip. A larger diameter screw a || TO RQ U E 
ensures deeper, more positive thread ie 

engagement to withstand 25% extra Ale 
torque — and yet the Cheney Clip 
costs no more than any other type. 
Always ask for a Cheney Clip 
and see the difference 





Mechanical Handling 

Model Making 

Nuclear Engineering 

Plant Layout 

Production Tooling 

Servo Mechanisms, Automation 


LAEMEYV OO CLIP OVER OR UNDER DRIVEN Spestel Htadhines Gad Ovejacts 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 





Smedley Brothers. I'¢ Concrete, ete. 


FENTER/ Belper. Dertgahiee. 53 VICTORIA STREET S.W.1: 


Telephone: Belper 12 
— TEL. ABBEY 6132 — 


Trade Enquiries to :- 
FENTER LTD., 184 ASTON ROAD. BIRMINGHAM 6 


WV ire 


(Stainiess) 


























SH FRINGSRAAK ERS 
for 
the 














use of 






a The Oriental adage, which 

s Manufacturers : y f - states that ‘‘one picture 

of Austenitic % Pd >, : replaces ten thousand words,’ 
Stainless Steel Wire, IK ~ : ; e * sta 07, Set acai will find little support in 
we can cover all your ; . +, oe aa the Occidental mind in the 
; : above case. However, our 

attempts at humorous prose and 

ind ae picture have given rise to rumours among 
specifications wf Mitel call ‘a, our many trade friends, that we, in distorting the facts 
These ips Uf al ese Z cs. (as our spring-making friends will have gathered), are 
specifications include i ce : - TA attempting to secure further orders for our famous 
DTD 189, DTD 489 : : oe AUSTENITIC STAINLESS STEEL WIRE by ‘“‘ joke and 
: a: - gagger ’’ methods. They hint that, in disguising 

our advertisements as pages from ‘‘Punch,'’ we 
wih : pic - are forcing prospective customers to 

etc ; (ion earls Ay J. bs Wii - actually read them. To date, we have 
° ie ~ dag Sh Lb: d ee had no complaints regarding our neo- 

BS 2056, BS 1554, TS i i = — Fh ND? | : subliminal methods. On the contrary, if you 
BS 1453, W10. wil ere com ——— : were to sit down and write out an order now for 
ie. wes . Z "a Le this most accurate and painstakingly made material, 

\ for the subsequent manufacture into springs (by the 

Cyow, —, above illustrated, or any other method), we should 

AISI 302, AISI 304 Coy SS | Se ae not be in the least surprised. For you would only be 
AISI 316, AISI 321 NI 4 Ac Dre following the example of many other users who have 
AISI 347, etc reacted thus to our lighthearted approach. 






















requirements to DTD 


ee. © 6) ae 











DTD 549, DTD 571 
DTD 734, DTD 2002, 


















or to your own 


specifications STAINLESS STEEL WIRE CO. LIMITED 


approved THE BARRACKS - LANGSETT ROAD - SHEFFIELD, 6 
Telephone: SHEFFIELD 344241 Telegrams: FINEWYRE SHEFFIELD 







THE ENGINEER June 5, 1959 


*“STEELPLATE?’ Hoists by FED 


for the following applications : 


‘LONG LIFTS’ 
‘FLAMEPROOF’ 

‘CORROSIVE ATMOSPHERES’ 
‘EXTRA HEAVY DUTY’ 





HIGH speeds with CREEP speeds and capacities 


sa ey a up to 15 tons S.W.L. are available. 


for 3 tons SWL. 
HEIGHT OF LIFT 120 ft. 


Reed Crane and Hoist 
E.O.T. Cranes up to 50 tons S.W.L. and 100 ft. span Com pany Li m ited 


Electric Hoists up to 15 tons S.W.L. 


Jib Cranes, Goliath Cranes, Codge Causeway, Fishponds, 
Winches, Telphers & Runways. Full Catalogue sent on Request Bristol. Telephone : 65-3237/8 Bristol 














This cable 


| | cost a 
eur ER S fortune 








The jib structure of the 
excavator appeared to be in 
good workine order. Sud- 
—and two denly the bridle rope broke. 
Down came everything and 
up went the daily costs 


people could have coe ee tog delay 
s 
prevented the accident 


Caer el eek i sor wn Un tues ies Be ACTA eh An accident like this, caused by the responsibility of someone at top-level 
fretted corrosion of a strong-looking —a director, the secretary or chief 
PAT E N T SO LI DS D | Vv E RTI N G P LA N T bridle rope, need never happen—if a engineer—to see that all their indus- 
qualified Engineer Surveyor regularly trial machinery is inspected and insured 
Double Units capable of continuous inflow of 250 g.p.m. inspects machinery. But first it is the by specialists. 
A closed tank Automatic Sewage Pumping Plant, made in four sizes 
Suitable for Small Housing Estates, Factories, Schools, Camps, Ecc. Also for pumping trade effluents or ; i 
other liquids containing solids. Will deal with any solids which can come down a 4in. domestic drain. Vulcan inspects and protects sais te 
The plant leaves the Works complete, ready for coupling up to ingoing and outgoing sewers. Vulcan, who this year celebrate a cen- 
This plant operates on the principle that by temporarily removing the solid matter from the liquid | : rae ¢ _ ‘ a 
sewage, che actual pumping operation can be performed at high efficiency by a pump of the clean water tury of experience—and look forward to learning SEND YOU 
type, ing liquid sewage only. more eve ‘ > just such a service. It costs — 
Recently developed are the two larger sizes, the patented principle of which makes them very suitable geet 4 day atened ide just such “i wel eg" = 7 FREE az ra] 
for discharging greater quantities against either low or unusually high heads, beyond the range of no more than insurance and inspection by general LE — 
normal sewage pumps. actitioners’. Our appointment is always welcomed ; : 
Since 1909 we have supplied automatic Sewage Piants all over che world covering from the smallest to esmgaece — srk nates arieteeen ts . a . = Vulcan’—a journal for 
the largest duties. Plants include: Propellor, Fullway and Freeway, Stereophagus and by company engineers and insurance brokers : all users of plant and 
Disintegrator Pumps because they know that if defects are to be found, machinery with reports 


a Vulcan Engineer Surveyor will find them, and of accidents and safety 


event the accident that would have happened. porn cnestoctate htc 
PULSOMETER ENGINEERING CO. LTD. ee ee ee 
NINE ELMS IRONWORKS, READING | nme Vulcan 67 KING STREET, 


MANCHESTER 2. 


Telephone: Reading 67!82/$ London Office: Pulsometer House, 20/26, Lamb's Conduit Street, W.C.1 BOILER & GENERAL INSURANCE CO. LTD. 


Also Birmingham, Cardiff, Glasgow, Leeds, Manchester, Newcastle upon Tyne 
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POWER TRANSMISSION— 
through the medium of 
FLEXIBLE 
FABRIC 
COUPLING | 
DISCS 


INSPECTION SET 


This useful and impressive but inexpensive outfit has been 
developed from the well-known range of Gowlland standard 
Surgical Instruments. 

It comprises 16 components of small lamps, various holders, 
mirrors, extensions, etc., to enable all kinds of inaccessible 
surfaces to be minutely examined. A magnifier is provided, 
and a magnet and hook enable nuts, bolts, washers, etc., to 
be easily recovered. All components are chromium plated 


* Are easily assembled. and untarnishable. The whole outfit is in a wooden case 
% Give extreme torsional flexibility. | covered and lined with leather cloth and provided with 
% Absorb irregularities in load variations. | handle for easy carrying. 
% Axial and parallel misalignments are corrected. 

| MANUFACTURED BY 


/ ESTABLISHED 1895 
HERMETIC ty |  GOWLLANDS LIMITED 
Hermetic Works, = RUBBER C- L. | sebaureen auamben es Eopteed 


"Phone : EDGbaston 0983/4 Telegrams : “Hermetic Birmingham.*’ 


2 ¢ +e ee © 8 0@ @ 662 Oe. 8.8 0 €8&teOe¢eeceese O 
ee ee ee ee ee ee ee a ee 
eoeeteveeeeswee*#eeoeeseoweeoaeesee# se 
oeeeoe*eete#ee#*e*e#7e1ee1ee1eenee 


<a : 
1" : : PINTSCH 
om ae eet. PONS Sans 


eit 





20 Roll Reversing Mill 
for thin strip down 


to ‘005mm. 


h g 4 


SUNDWIGER EISENHUTTE MASCHINEN FABRIK GRAH & ; 
HEMER-SUNDWIGi. WEST F. 
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SHEFFIELD 
WIRE 
ROPES 


If your job calls for wire 
ropes at all, then there's 
a place for Sheffield Wire 
ropes—for dependability, 
strength and a long work- 
ing life. 

Don't ever take a chance 
with wire ropes, always 
be sure—with Sheffield. 


Also makers of the 
“RAM” RAILWAY 
WAGON PINCH BAR. 


SHEFFIELD WIRE ROPE CO. LTD. 
TRNALL, SHEFFIELD, ENGLAND 
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UY coutse- 
R ‘SILLMAX Refractories 


were a First Choice! 


BURNER 
BLOCK 


ACCESS HOLE 
BLOCKS 


CATALYST 
SUPPORT DOME 


cca ty 
“v’ LOCK ARCH 
BLOCKS 


STEPPED 
ARCHES 


* 


‘GR’ have supplied large quantities of SILLMAX 
‘75’ and SILLMAX ‘63/100’ Sillimanite blocks 
for the new SEGAS Plant at the Isle of Grain. | #9 ian as ° Photographs by courtesy 
These products are an entirely new development “4 ee, Ms ; of the South Eastern 

in the range of refractories designed for high Gas Board 
temperatures and severe operating conditions. 

In addition, accuracy of shape, fine quality of GR Technical Services Department is available for consultation by 
workmanship and a high degree of technical  ysers in the selection and application of these and other refractories 
supervision during manufacture, have ensured 

that these refractories are capable of withstand- 


ing the arduous conditions encountered in this a 
ee GENERAL REFRACTORIES LTD GA 
GENEFAX HOUSE SHEFFIELD 10 TELEPHONE SHEFFIELD 31113 24 











Waste Heat Kecovéry Mlant 


Specialists in the design and ‘construction of Steam-Raising Plant utilising 
waste gases, in the Gas, Chemical, and Ceramic Industries also Iron, Steel 
and Non-Ferrous Metal Industries; Heat Recovery from internal combustion 
engines and similar prime movers in Land and Marine Installations, 
A direct method of increasing thermal efficiency and saving fuel. 


Consult the Specialists in Waste Heat Recovery. 
Tel : 


SPENCER-BONECOURT-CLARKSON LTD. 28 Easton St., London, W.C.1. Torushene 1406 
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Shaping in 3; hours by electro erosion 


This die for the field laminations of a small electric motor was cut in 
a previously hardened 1” die plate in 3} hours. ‘The method—electro 
erosion by GKN Spark Machine. 

Now consider. How long would it take you to shape the same die by 


normal methods? GkKN Electro Erosion simplifies the cutting of 


complex shapes; makes easy the working of hardened steels and 


tungsten carbide. 


A GkN Spark Machine gives a high cutting rate with low electrode 
loss and a good surface finish for dies, moulds, press tools and form 
tools in designs of this difficult and intricate nature. Its operation 
is safe, simple, speedy and accurate. A GkN Spark Machine can bring 
speed and accuracy to your operations. 

Further information detailing the full advantages is available from 


Welsh Metal Industries or Sales Agents and carries no obligation. 





GC] spark machine 


DESIGNED BY THE GKN RESEARCH LABORATORY 


Manufactured by 
WELSH METAL 


INDUSTRIES LTD., Caerphilly, Glamorganshire. 


M. C. Layton Limited, Abbey Wharf, Mount Pleasant, Alperton, 


Sales Agents Wembley, Middlesex. 


Rudkin & Riley Limited, Cyprus Road, Aylestone, Leicester. 
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“turn to the Gross-Rol Bearing 


Evolved, perfected and manujactured in Great Britain in collaboration with British 
Timken Limited. 


The Priestman Cross-Roll Bearing consists of 
four separately machined rings. When bolted 
together in pairs the roller paths form a diamond 
pattern race section. 


The Timken tapered rollers, spaced on the pitch 
circle by pressed steel cages, alternately contact 
opposing race surfaces of the outer and inner 
rings. The crossing of the roller axes in com- 
bination with the inclination of the roller paths 
is the feature that enables the Bearing to resist 
loads in all directions. 


Priestman Cross-Roll Bearings are pre-loaded, 
pre-lubricated, and sealed self-locating 
assemblies, requiring no adjustment and little 





maintenance beyond the periodical replenish- 
ment of grease in the labyrinth which 
supplements the special synthetic rubber 
cruciform seal, excluding all foreign matter. 


PRIESTMAN BROTHERS LIMITED, HULL, ENGLAND 
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Rubber Components 


-precisely - to 
your requirement 


Dimensionally—to close tolerances if 
needed and high standard finish. 

Technically-experienced advice in the 
selection of material or compounds de- 
signed specially for your particular service 
conditions. 






















Practically—qualified assis- 
tance in design of compo- 
nents to improve action 
and avoid excessive cost, 
effective application of 
method and machines and 
skill in moulding tool design 
to ensure highest output, 
sane price and lowest capi- 
tal expense. 


A.|.D. Approved 


M.0.S., D.LArm. Approved 
Inspection Organisation 


Suppliers to the Admiralty 


The HUNTINGDON RUBBER Co, Lro 


SPECIALIST RUBBER MANUFACTURERS, 
Phone HUNTINGDON 934 (4 lines) 
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Specialists in the 
manufacture of Cast- 
ings in Manganese 
Bronze; Phosphor 
Bronze ; Gun Metal ; 
Brassand Aluminium 


SPECIAL 
ALLOYS TO 
SPECIFICATION 
When you need tough BRAN? 
castings ... 


CHOOSE HUGHES 


}. & J. HUGHES LTD., Albion Meta! Works 
Woodcock Street, Birmingham, 4. 














OVERHEAD TRAVELLERS ELECTRIC GOLIATH 

. MARSHALL iP 

< e ' 

‘|: ELEMING -: |: 

9 

be T p 5) 

” 

* AN 3 

U m 

fe) > 
DELLBURN WORKS MOTHERWELL:-SCOTLAND 

~ Telephone: Motherwell 5® elegrams: “Deliburn” Motherwell 0 

LOCO STEAM ELECTRIC GOLIATH - TRAVELLER 












































electric 


NECO electric motors, from 4 H.P. 
to § H.P., provide the finest range 
of small-output power equipment, 
running at speeds of 700 r.p.m. and 
upwards. All types, enclosures and 
voltages, with foot or flange mount- 
ings, are supplied to your own 
specification 








NORMAND ELECTRICAL CO. LTD. 














for all industrial purposes 


* NORTH STREET LONDON SW4 MACaulay 3211/4 
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GLAYTON indicators | 


wherever 
indication 
of rotary movement is required 


Illustrated above is Model 801 (4” dia.) 
Other Models areavailable ranging from 24” to94” handwheels. 
Various ratios and dials can be supplied. 


Illustrated booklet on request 


HM Vall i ENGINEERING COMPANY 


CANNHALL WORKS - CANNHALL ROAD - LEYTONSTONE 
LONDON - E.11 TEL: MARYLAND 3327 








FORGINGS 


FOR ALL ENGINEERING 
AND ALLIED TRADES 


OUR KEYNOTE 


BRITISH INDUSTRIAL TOOL SUPPLIES LTD 
DUDLEY ROAD: LYE NR. STOURBRIDGE - TEL: LYE 2421 
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Knowledge of the bare 

facts about compressed 

air is worth putting your 

shirt on—if you’re prepared 
to draw the right conclusions. 

Air itself is free but com- 
pressed air is costly. It can take 
up to 20 horse-power to com- 
press 100 cubic feet a minute 
of free air—power which can 
so easily blow to waste through 
faulty valves, hoses, joints and 
so on. 

Economic and _ efficient 
usage demands a proper distri- 
bution system with correctly 
sized pipes, and a proper 
choice of separators and drain 
traps. 

Where inter-coolers and 
after-coolers are installed it is 


Please post. 


NAME 
ADDRESS 


EG 659 


Spirax-Sarco Ltd. Cheltenham, Glos. Phone: Cheltenham 5175-76 


June 5, 


possible to waste large qu.nti- 
ties of cooling water. Simple 
automatic temperature control 
offers notable dividends in this 
field. 


In short, the Spirax-Sarco 
principle of higher and better 
production at lower cost applies 
as much to compressed air as it 
does to process steam and hot 
water. 

So we believed when we wrote 
our Information Sheet No. 17. 
And so we believe now, having 
distributed so many thousand 
copies of it on request. 

Would you care to see 
whether you agree ? 


. . free copies of ‘* Compressed Air’ 


London: 28 Victoria Street, SW1 Abbey 6101-3832 
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The Higher Frequency 
Vibrator with the 


SLOW SPEED pDRiveE 


*HUMDINGER’ frequencies of 10/12,000 VPM 

can deal more efficiently with the harshest ‘mixes’. 
Equally important is the established fact that the 
flexible drives keep running week after week. 
That is why so many leading contractors have changed 
to this new Vibrator — it reduces hold-ups, in 
addition assures lower vibrating costs on every 

cubic yard placed. Please write for leaflet. 


Now available for Trial, Hire or Sale 


PETROL OR ELECTRIC 


ACE MACHINERY LIMITED 
Perden Road, Brixton, London, $.W.2 
Telephone: BRixton 3293 (9 lines) and at Brentford 


WINCHES ron Hauine 


HOISTING ERECTING AND 
CONSTRUCTION DUTIES 


Standard and special types for steel erecting, 
skip hoists, transporters, wharf cranes, 
general haulage and building construction. 
Capacities from half ton (500 kilos) upwards. 


Send for full particulars. 


use Jn\ G 13 winches 


ACE MACHINERY LIMITED 
Harlequin Avenue, Great West Road, Brentford, Middlesex 
Telephone: EALing 6262 (5 lines) 
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Capacity Available for 
Welded Fabrications and 
General Engineering Products 


ee 


BASE PLATES 
PROFILE BURNING 


Fabricated Baseplate— SPENCER HOPWOOD 
Weight 74 tons VERTICAL BOILERS 


on 

















| BOGIES i 

| TANKS | Works equipped with 

| CLAYTON STEAM | Automatic Welding - X-Ray Facilities 
| GENERATORS | Hydraulic Presses up to 300 tons 


ee aad : 


Enquiries welcomed for fabrications and pressure vessels up to a maximum 
weight of 100 tons and for all types of machining including horizontal and 
vertical boring, planing etc. 


e Competitive Prices and Reliable Deliveries 


EEA A ES a Ie MRT aR 
ROBERT STEPHENSON & HAWTHORNS LIMITED 


LOCOMOTIVE AND GENERAL ENGINEERS 
FORTH BANKS - NEWCASTLE UPON TYNE 
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task in a B.E.R.L. Works 
The large stator rewind 


oe ss a 
cit) ig 





BRITISH ELECTRICAL REPAIRS LIMITED 


CHARLOTTE STREET MANCHESTER I 
Works at Bath Birmingham Cardiff Chesterfield Edinburgh Glasgow Hawick London Manchester Newcastle Swansea 




















STEEL FRAMED BUILDINGS 


Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 

Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 

Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 


SPECIALITIES: 


Pit Headgear, Pumping Stations, Power Stations 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE % MURRAY, LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON: 32 QUEEN VICTORIA ST., E.C.4. Telegrams: LIVADIA, GLASGOW 
SEQUENCE, LONDON 
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INSTALLATIONS 


Small skip hoist electric- 
ally operated handling 2 
cwt. sacks of soda into a 
storage bin with a bottom 
discharge outlet to a lower 


floor. 





ELEVATORS 
CONVEYORS 
OF ALL TYPES 


RUNWAYS 
STEEL BUNKERS 
STRUCTURAL 
STEELWORK 


COMPLETE 
HANDLING PLANTS 
FOUNDRY 
MECHANISATION 
CRANES 


BROADWELL 
ENGINEERING LTD. 


TIVIDALE STREET 
TIPTON, STAFFS. 
Telephone: TIPTON 2641 
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“ production of each job 


from raw materials to 
finished component ts 
under constant 


supervision . 
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Metallurgia 














THE WOLVERHAMPTON DIE 


| 


GRAISELEY HILL WORKS, 
WOLVERHAMPTON. 


Telephone: 238316 


ntil we introduced and developed 

our new “ die-line ’’ technique, 
the accepted method of producing 
pressure die castings was by batch 
production. It involved handling, 
transit and storage between 
operations and the risk of damage 
to critical surfaces—particularly 
those intended for subsequent 
plating—was always present. It 
was uneconomical in floor space 
and made supervision difficult. 
\ll this has changed. The new die 
line permits continuous production 
with all the finishing operations 
performed on a single conveyor line. 
Every operation is under constant 
supervision, and as no casting can 
touch another, impact damage has 
been eliminated, If you have a 
project where quantities are 
substantial, these facilities are 
at your service and your enquiries 


would be we lcomed., 


CASTING COMPANY LIMITED 


1959 
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REPORT ON COAL 

For the last two years the National Coal Board has 
had to face a situation directly opposite to that which 
obtained during the first ten years of nationalisation. 
During the first decade of its existence, there was well- 
nigh continuous pressure upon the Board for greater 
output to meet the nation’s coal requirement. But, 
since the beginning of 1957, home coal consumption and 
exports have been declining and, even with lower annual 
outputs, it has not so far been possible for the Board 
to dispose of all the coal that is being raised. This state 
of affairs and the steps initiated by the Board to deal 
with it are facts which are well known. Inevitably, 
however, they colour the Board’s annual report for 
1958 which was published at the end of last week. By 
the end of the year, inland coal consumption turned out 
to be 10,000,000 tons less than in 1957 and exports were 
3,000,000 tons lower. Despite the Board’s measures to 
restrict output, there were nearly 20,000,000 tons of 
undistributed stocks when the year ended, a figure which 
has since increased to over 24,000,000 tons. In circum- 
stances of this kind, it was expected that the financial 
loss on last year’s operations would be a substantial 
one ; at the beginning of 1958, in fact, it was thought 
that a loss of the order of £30,000,000 might be incurred. 
The Board’s efforts to reduce costs, to curtail production 
and to check the fall in the proportion of large coal 
prevented the financial loss from approaching anything 
like that figure. Actually, the net loss last year, after 
allowing for taxation provisions no longer required, was 
£3,500,000 and before the end of the year costs per ton 
of coal produced were significantly lower than they 
had been for some time. 

The report naturally comments on the reduced demand 
for coal which became increasingly apparent throughout 
last year. The lower level of industrial activity, the 
greater use of oil fuel and the much improved efficiency 
in the utilisation of coal are all mentioned. The two 
last-named factors are obviously continuing ones and 
estimates of future coal requirements must certainly be 
kept flexible and under constant review. But the Coal 
Board’s responsibilities at a time when there is less 
demand for its product become even more onerous than 
they were in the day when the cry on all sides was for 
more and more coal. Its success to date in meeting 
those responsibilities is deserving of congratulation. 
Last year, for example, productivity, at an average of 
791 manshifts per thousand tons, was 2-7 per cent 
higher than in 1957 and was the best ever recorded. The 
curtailment of output by the planned closing of uneco- 
nomic pits, in addition to reducing opencast operations, 
has resulted in a drop in mining manpower. Neverthe- 
less, by restricting recruitment and by transferring 
workers where possible, redundancy has been kept to 
a minimum. Furthermore, the Board continues to make 
progress with its modernisation programme. By the end 
of last year, thirty-five new shafts had been sunk—an 


increase of nine during the year—and twenty more were 
in progress. New methods of shaft sinking and simul- 
taneously building shaft walls are showing some encour- 
aging results and as a direct result of these developments 
notable improvements in rates of sinking have been 
achieved. Whereas previously average rates of advance 
were less than thirty yards a month, rates of fifty yards 
a month are now becoming general. Technical progress 
in this and other spheres should certainly not be ignored 
in any attempt to assess the Board’s activities during 
1958. Attention is frequently drawn to the large ton- 
nages of, for the most part, small coal which the Board 
continues to stock. It is important that just as much 
notice should be taken of the various ways, technical 
and commercial, by which the Board is constantly 
endeavouring to cope with what remains and seems 
likely to remain a difficult and continually changing 
set of circumstances. 


GERMAN AND ENGLISH TECHNICAL 
EDUCATION 

Ever since the war, people with some knowledge of the 
methods of education at German technical ‘‘Hochschulen”’ 
have been stressing their advantages and suggesting that 
similar methods should be adopted here. This admira- 
tion amongst some Britons for Germanic methods of 
education is of very long standing. No doubt it arose 
in the technical sense because the Germans started courses 
of technical education long before any were thought 
necessary here. At Charlottenburg, for example, such 
courses seem to have been available in the early years of 
last century; and by the beginning of the present 
century a number of schools were already famous. But 
though opinions have been freely expressed that German 
methods of educating engineers are in many respects 
superior to ours, there has until recently been remarkably 
little factual material to bite upon, to prove it. How- 
ever, recently, the Lord President of the Council, part of 
whose task it is to be concerned with the well-being of 
science in this country, suggested that a competent team 
should be sent out from this country to attempt to estab- 
lish a comparison between the academic levels achieved 
in higher engineering in Great Britain and Western 
Germany. The suggestion was taken up and last year a 
team consisting of Mr. Welbourn, Dean of Selwyn 
College, Cambridge ; Dr. Spalding, Professor of Heat 
Transfer, Imperial College of Science and Technology ; 
and Mr. Ashdown, Senior Lecturer, Battersea College 
of Technology, London, visited the Technische Univer- 
sitat, Berlin and the Technische Hochschulen at Munich 
and at Aachen. A report was subsequently made to the 
Lord President ; and at a joint meeting of the Institutions 
of Mechanical and Electrical Engineers on Thursday of 
last week a paper based on the report was presented. 

To have some real factual material presented about 
the German technical “ universities,” as the team termed 
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them, is in itself valuable. But what made the occasion 
especially interesting was the simultaneous presentation 
of a similar paper about British establishments by a 
German team. At the end of June last year six German 
professors, including three engineers, two mathematicians 
and a physicist visited London, Rugby and Cambridge. 
One would rather expect under such circumstances that 
each team would express admiration for the organisation 
and work of the other’s educational establishments ; 
but that each would conclude that there was very little 
wrong with its own country’s methods. In fact that is, 
broadly, the very effect the two papers presented at the 
meeting do convey. As a very broad generalisation a 
sentence from the British paper can be quoted. 
“ Whereas British universities place major emphasis on 
analysis, German technical universities lay their major 
emphasis on synthesis, or design.” Again quoting once 
more, “ The British system attaches somewhat higher 
importance to theory than the German and presents it 
in a more unified and comprehensive form ... The British 
student obtains more experience of operating and testing 
machines in the laboratory than does the German. He 
learns considerably less, however, during his university 
period of the processes and practice of engineering design 
and production... The British system gives relatively little 
attention to design... this lack of attention tends to 
lead to many British graduate-engineers being inade- 
quately experienced in the problems of mechanical 
design and tending to believe that design is a lower 
grade of activity than research...” 

One of the impressions gained from the papers is that 
both nations can learn and, indeed, actively are learning 
something from the other’s methods. But it seems 
very unlikely that either could attempt to copy them at all 
closely. For the differences are too deep. Differing 
national customs and psychology have led to the develop- 
ment of distinctive styles in education. Each professor 
is an autocrat in Germany ; it is not so here. In Britain 
industry plays a large part in training engineers ; in 
Germany relatively little. In Germany the academic 
degree Dipl.-Ing. is also a professional qualification ; 
there is nothing similar to our arrangement by which the 
professional qualification conferred by an Institution is 
different from the academic qualification conferred by a 
degree. No doubt our newly-created colleges of advanced 
technology may approach more closely than do our 
universities to German methods of technological educa- 
tion. But it is not, we think, either possible or desirable 
that they should attempt to copy them. 
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TRAINING FOR INDUSTRY 


Shortly after the publication last year of the Carr 
Committee’s report on the recruitment and training of 
young workers, the Industrial Training Council was 
established under the chairmanship of Lord 
McCorquodale. Its main task is to keep under review the 
recruitment and training of workpeople and to provide all 
the encouragement and help it can in the important matter 
of training young people in industry. In recent months, 
the council has been busy encouraging employers’ organi- 
sations to study the implications of the Carr report and 
to appreciate to the full the importance of training school- 
leavers for industry. The Council readily acknowledges 
that, in general, employers accept their responsibility for 
training youngsters. It is now taking the matter a stage 
further and is trying to ensure that industry’s training 
arrangements will be adequate to enable the best use to 
be made of the abilities of all the boys and girls who will 
be available for employment during the next few years. 
The much publicised “ bulge” is likely to reach its peak 
in 1962, when 929,000 boys and girls reach the age of 
fifteen. By no means all youngsters enter employment at 
that age, of course, but the experience of recent years 
shows that about 80 per cent of them usually do so. What 
the Council is now urging, in addition to continuing 
improvement in the quality of training, is that industry 
should be willing to step up its recruitment of young 
people * particularly in 1961 and the following two or 
three years.” 

As reported on page 898, the Industrial Training Council 
itself proposes to establish, by the aid of a Government 
grant which is being made to it, a staff of training officers. 
In addition, it is suggesting that the appointment of full- 
time training officers by trade organisations would be a 
most helpful development. In putting forward this 
suggestion, the Council quite rightly stresses that the 
fiercer international competition which this country must 
face in the future will require more intensive use of 
machinery, more shift working and more skilled workers. 
It points out that if this country is to keep its place among 
the industrial nations of the world, which are intensifying 
their efforts to build up their skills, it must inevitably plan 
ahead the “ training action” which is necessary. To that 
end, the Council is calling upon all employers to support 
what is being done by their trade organisations to 
improve and expand training facilities. Similarly, and 
with no less emphasis, the Council asks for the co-operation 
of all trade unionists in the working out of training and 
recruitment schemes. 











“THe EAsTeERN Counties RAILWAY AND ROLLING STOCK’ 
“Some years back our friends of the Eastern Counties were in 
exceeding bad odour with the public. They had the reputation of 
being eternally at work, trying to drive third-class passengers into 
second, and second into first, and making it a rule never to keep 
time, . They were persevering in their persecution of the public ; 
and we remember that when the Eastern Union set them a good 
example by putting leathern backs and cushions into their second-class 
carriages, they actually stopped them at Colchester, and refused to 
allow them to travel on to London, for fear of getting their own 
customers into too luxurious habits, and making odious Comparisons. 
These things have now changed.... On the Eastern Counties is 
found a series of consecutive improvements in engines, rails and 
trains. To the two former we have more than once alluded, and we 
now find valuable improvements in carriages. 
“Some of the best first-class carriages may now be found on this 
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line ; and the engineer has now introduced a new variety in the form 
of a family carriage, fulfilling most of the conditions required for that 
purpose. A large saloon, well windowed and softly padded round 
with morocco leather, with couches and easy chairs, occupies a space 
12 ft. by 8 ft. Atone end is a compartment, 6 ft. by 8 ft., fitted 
as a dressing-room, with a couch for an invalid, and appliances 
of all kinds. A similar space at the other end, but not 
communicating, affords accommodation for the servants of the 
family. A luggage compartment completes the whole. It is upon 
four wheels, with springs, 6 ft. in length, with a solid under- 
framing of English oak, and the framework of the body wholly of 
mahogany. The comfort of such a carriage to a family, compared 
with that of the ordinary vehicles, is very greatly enhanced. We 
believe that it is intended to let the carriage by the journey, leaving 
it to the family to fill it at their own pleasure, precisely like a 
box at the opera.” 
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St. Lawrence River Development 


II—The Lachine 
Section 


Following the general review given last 
week of the St. Lawrence Seaway, the St. 
Lawrence power project, and the Niagara 
river developments, we commence a des- 
cription of the engineering works which 
have been built in the lowest stretch of the 
Seaway, the Lachine section, and which 
traverse the first major bar to navigation, 


the Lachine Rapids. A major part of the 


Seaway construction—all of it Canadian 
-is concentrated in this section, including 


two locks and four bridge reconstructions. 


HE Lachine section of the Seaway, 

which is shown in Fig. 4, extends from 
the dredged channel in the St. Lawrence 
River to Lake St. Louis, traversing the first 
length of the river over which an appreciable 
head is lost. The difference in level over this 
section is, in fact, about S50ft, corresponding 
to the first two locks of the Seaway, and 
providing a potential site for a hydro-electric 
development. 

Early plans for the Seaway envisaged the 
construction of a canal on the shorter route 
beside the north bank of the Lachine Rapids 
but the development of Montreal made this 
impractical and it was found cheaper and 
easier to put the canal on the south side, 


the extra length thus entailed being counter- 
balanced by (a) avoiding disruption of built- 
up areas and of Montreal docks, and (4) 
providing sites for future port works. Even 
with this siting on the southern shore of the 
river, the most congested sites of the Seaway 
were met in this section. 

A second major factor influencing the 
layout was the future development of the 
Lachine Rapids for hydro-electric power. 
It was not found possible to integrate the 
Seaway with a scheme for exploiting the 
entire head available in this stretch of the 
river in One stage. The idea is that most of 
the head will be utilised in a barrage to be 
built at the Lachine Rapids, leaving the 





low-head stage 


possibility of a second, 
further downstream; the second 
however, may prove uneconomic. 
The position of the Seaway canal was 
fixed in the upper part of the Lachine section 
by the need, later on, to widen the river 
above the rapids when the hydro-electric 
scheme is built. In the lower part, the 
Seaway is actually in the river channel 
being between 1000ft and 2500ft from the 
shore line in the Laprairie basin, but below 
Victoria bridge, it was positioned so that it 
did not encroach too far into the cross-section 
of the St. Lawrence. The positions where it 
should pass under the four major bridges in 
this area were fairly readily determined, and 


stage, 
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Fig. 4—The Lachine section of the St. 


Lawrence Seaway, showing the route of the canal, the bridges crossing it, and other engineering features 
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Fig. 5—Typical cross-sections, looking upstream, of the canal and embankments of the Lachine section 


its position in the Laprairie basin was fixed 
after studies of quantities, costs and naviga- 
tion alignment. The positions of the two 
locks were determined from economic con- 
siderations involving land purchase costs, 
balancing cut and fill, and the fact that a 
lifting bridge could be built much more 
cheaply at a lock than across the normal 
canal cross-section, the span being much 
larger in the second case. 


THE SEAWAY ENTRANCI 

The entrance of the Seaway is just down- 
stream of Ile Ste. Helene, and just over 2 
miles below the first lock—the St. Lambert 
lock. The explanation for this long length 
of channel open to the prevailing river level 
is to be found in the hydraulic conditions of 
the river. Water from the Lachine Rapids 
tends to “ pile up”’ on the south shore of 
the river between Nuns Island and Ile Ste. 
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Helene ; there is a cross-flow, from the 
south to the north shore, in the region 
immediately upstream of Ile Ste. Helene 
and flow round the island is complex. The 
mole which protects the main area of Mon- 
treal harbour, and extends for about 7000ft 
from the north end of the Victoria bridge, 
actually experiences a drop in river level of 
about 9ft along its length. The natural 
drop of the river between the two bridges is 
about 10ft near the south shore. Hydraulic 
model tests indicated that the Seaway 
channel should extend beyond this disturbed 
region. A large quantity of dredging was 
still necessary in the river itself (as marked 
in Fig. 4), not only to connect with the deep 
water channel in the river, but also to 
provide a turning basin, so that a ship 
coming down the Seaway could turn and 
proceed up to the main harbour area at 
Montreal. This maneuvre will in fact be 
regularly done by grain 
ships. Because of the 
hydraulic complica- 
tions just described, 
this turning basin 
could not have been 
sited further upstream. 
A considerable area of 
ground has been re- 
claimed along this first 
length of the Seaway, 
between the new canal 
and the old shore line. 

The hydraulic model 
tests just referred to 
formed part of a pro- 
gramme which was 
based on two fixed- 
bed models, one of 
Montreal harbour 
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Fig. 6—Pian of principal cofferdams in the Laprairie basin, showing the gaps 
for local run-off left until 1958 


trance, and the other 
of Lachine Rapids, 
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including the Seaway channel from Cote 
Ste. Catherine to Caughnawaga and its 
junction with Lake St. Louis, and the site 
of the future power scheme. Both of these 
models had scales of 1 : 200 horizontal and 
1: 125 vertical. A special laboratory was 
built near Montreal for this work. The 
effects of the new works on water levels at 
critical points in the river and in Lake St. 
Louis were particularly sought, together 
with information on any compensating 
works or excavation and on how they could 
be done most economically. The hydraulic 
effects of existing works such as the Lachine 
canal (on Lake St. Louis) and Montreal 
harbour and Jacques Cartier bridge were 
also studied. 


COFFERDAMS AND EXCAVATION 


Omitting for the moment the construction 
of the locks and bridges, some facts may be 
given about the way in which the very 
extensive excavation works of the Lachine 
section were carried out. Construction of 
the canal involved very much the same 
general methods up as far as the point close 
to Cote Ste. Catherine lock, where the 
Seaway crosses the old shore line. From 
here to Lake St. Louis it was excavated 
largely in the dry, the construction being 
clear of the river with one or two notable 
exceptions. The lower length, however, was 
characterised by a series of large cofferdams. 

The geology of the canal route in the 
Lachine section shows glacial till overlying 
limestone or shale with soft clay in one 
stretch of 2000ft. The till was a good 
material for the impervious central core of 
the embankments, and thus embankment 
designs, as shown by typical cross-sections 
in Fig. 5, were adopted. Note the relatively 
shallow slopes (3 or 4 to 1) in the clay area, 
which occurred near Cote Ste. Catherine. 
Poor material at formation level was exca- 
vated for 3ft in this area, and replaced by 
rock, with similar measures for the side 
slopes. 

In designing the embankments, rapid 
drawdown was an important consideration, 
since ice jams in the river can cause variations 
in level of several feet in a few hours. The 
levels prevailing in the Lachine section are 
listed in Table VII, from which it will be 
seen that the exceptionally high maximum 
levels in the river at Laprairie basin and 
further downstream are caused by ice piling 
up, whereas Lake St. Louis is practically free 
from ice jams. The generous top levels and 
widths of the outer Seaway embankments in 
this lower area were thus adopted to resist 
the “piling up” and the heavy loading 
caused by ice jams, loading due both to the 
Static heads caused by the jams, and also 
pressure due to the actual movement of ice. 
Below St. Lambert lock, the head against the 
outer embankment will not be greater than 
about 10ft, and ice loads account for the 
large cross-section. In the Laprairie basin, 
the Seaway will normally be a few feet higher 
than the river, but for short periods in the 
winter the river level may be 20ft higher than 
the canal level. The most severe conditions 
were imposed on this embankment, however, 
during the constructional period when it 
formed part of the cofferdam. The highest 
embankments are immediately upstream of 
Cote Ste. Catherine lock, where the head on 
them is about 40ft. 

The diagram, Fig. 6, shows the principal 
cofferdams constructed in the Laprairie basin 
and the gaps left in them for drainage of the 
neighbouring catchments, until the work was 
well advanced in 1958. Provision was made 
in the design of St. Lambert lock for draining 
these catchments (the maximum spring flow 
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Figs. 7 and 8—Construction at the stage of flooding the cofferdams ; (left) the Seaway entrance cofferdam 


being 10,000 cusecs, as shown in Table VII) 

by building a culvert and sluices on the land- 

ward side of the lock. It was necessary to 

construct a reservoir for locking water above 

Prevailing River and Seaway Levels in 
the Lachine Section 

All levels are in feet above sea level 


TABLE VII 


River at mouth of Seaway (Montreal harbour) 


Extreme winter high water level (ice) 45 

Extreme high water level (open water) 33 

Extreme low water level 15 
Lake St. Louis 

High water level 7S 

Low water level 65 
Seaway canal between the two locks : 

High water level (normal level) 38 

Low water level 35 
St. Lawrence River at Laprairie basin : 

Winter high water level (ice) 50 

High water level (open water) 9 

Low water level 32 
Crest levels of embankment separating Seaway from 

river : 

At mouth of Seaway 40 
Increase from Jacques Cartier bridge for 18,000ft 1 in 1000 

Rest of embankment to Cote Ste. Catherine lock $8 

Above Cote Ste. Catherine lock 80 


Other data for Lachine Section : 


Length of Seaway canal in Lachine section, miles 18-5 
Canal bottom widths : 
Below St. Lambert lock, ft 225 
Laprairie basin, ft 300 
Cote Ste. Catherine wharf, ft 280 
Cote Ste. Catherine to Lake St. Louis, ft 250 
Drainage area tributary to Laprairie basin, square 
miles ... ; : ; 180 
Normal spring run-off, cusecs 5,000 
Peak run-off, cusecs 10,000 


Top width of embankment between Seaway and 
are et ees : 40 
ore : For principal constructional quantities see Table V. 
Cote Ste. Catherine lock, but advantage was 
taken of the local drainage so that a similar 
reservoir above St. Lambert lock was 
unnecessary. The inner embankment of the 
Seaway round the Laprairie basin is of 
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Fig. 9—Time settlement curves for various embank- 

ment materials. Although these curves relate 

principally to the Lachine section, data for other 
parts of the Canadian Seaway are also shown 


permeable construction. In places drainage 
takes place down the Seaway canal itself, 
but in others, as at St. Lambert lock, special 
culverts have been provided. The net result 
is that, with control of level at the St. Lambert 
sluices and freedom of flow through the 
permeable inner embankment, there is suffi- 
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the canal at Lake St. Louis 


cient storage for efficient control of the level 
upstream of St. Lambert lock. 

The cofferdams were formed principally by 
embankments of the same general construc- 
tion as the permanent embankments. The 
procedure at Laprairie basin in the early 
Stages was that two preliminary cofferdams 
were built in convenient places with fill 
brought in from nearby areas. Excavation 
in these two enclosures then yielded large 
quantities of material for making the principal 
cofferdams. 

Along about 2} miles of river bank at 
Caughnawaga cofferdams had to be built 
in swiftly flowing water. Here rock-filled 
timber cribs were first constructed and then 
Steel-sheet-piling was driven on the river side 
of the cribs, and the toes of the piles protected 
with bagged concrete. This whole construc- 
tion was then embedded in rock fill. Steel- 


sheet-piling was also driven to ensure water- 
tightness in a deep stretch at the downstream 
end. 

Rock formations uncovered in the coffer- 
dams were generally massive and relatively 
free from water-bearing fissures, so on the 





Fig. 10—The Seaway Canal, upstream from 
beside the south shore of the St. Lawrence River 


e Ste. Catherine lock, where 
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; (right) excavating dyke forming cofferdam across 


whole pumping was moderate. In one case, 
however, rates of pumping up to 15,000 g.p.m. 
were experienced in a 3000ft length of 
channel. 

Several intakes for water supply and also 
sewage outfalls, all serving the south shore, 
had to be reconstructed, and other coffer- 
dams extending into the river beyond the 
limits of the Seaway had to be constructed 
to complete this work. 

Excavation and consolidation of “ fill” 
proceeded by the methods normally used for 
such work, but at very high rates of progress. 
Fill was placed in 6in layers in the winter, 
and frozen material was rammed. Fig. 9 
summarises the results of fill tests and obser- 
vations of the embankments. Figs. 7 and 8 
show construction at the two ends of the 
canal of the Lachine section, and Fig. 10 
shows a typical length of excavated canal. 

Although the principal constructional 
quantities in the Lachine section were listed 
in last week’s article, it is worth stressing 
here the magnitude of the earthworks in this 
section. In the 184 miles of canal from 
Montreal to Lake St. Louis, 18,000,000 cubic 
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fourteen simply sup- 
ported trusses of either 
125ft, 150ft, 200ft or 
250ft span. The Sea- 
way had to pass under 
one of the 250ft spans. 
By regrading the 
bridge, and replacing 
the “deck” truss at the 
Seaway by a “through” 
truss, the specified 
120ft headroom was 
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Fig. 11—Diagram of the four main jacking stages in raising the 


Jacques Cartier bridge 


yards of “common,” and 20,000,000 yards 
of “rock” excavation was needed, plus 
7,000,000 yards of dredging beyond the ends 
of it. Of the excavated materials, 9,000,000 
yards were needed as “fill,” the rest being 
used for reclamation. Apart from the 
2} mile cofferdam at Caughnawaga, 13 miles 
of canal was built in the river bed, in coffer- 
dam, and the cofferdams alone in this section 
cost around 5,000,000 dollars. In the whole 
of the construction of this section there were 
ten main contracts, two for lock construction 
and the other eight for earth-moving works. 
Co-ordinating these various contracts, and 
keeping the whole job up to schedule, were 
the paramount problems for the Seaway 
Authority. As far as earth-moving was con- 
cerned, the rate of progress of 500,000 cubic 
yards a month, maintained for two years 
in the Laprairie basin may be quoted as an 
example. 

Two of the ten main contracts—-for the 
construction of each of the two locks and 
numbered Contracts 20 and 24 in Fig. 6, 
will be referred to again ; for the remaining 
eight contracts, the contractors concerned 
were as follows :—The McNamara-Pigott- 
Peacock Construction Company, Ltd., a 
consortium of three Toronto companies ; 
Miron et Fréres Ltée (two contracts) ; 
Walsh Canadian Construction, Ltd. (con- 
tract number 16 in Fig. 6) ; Northern Con- 
struction Company and J. W. Stewart, Ltd. 
(two contracts, including number 17 in 
Fig. 6); Miron-Mannibec Construction 
Company ; and Atlas-Winston, Ltd. All 
these firms were directly responsible to the 
St. Lawrence Seaway Authority’s chief 
engineer and his staff. 

Certain other constructional operations 
for the cofferdams and embankments in this 
area were carried out by the Desourdy Con- 
struction Company, Ltd., and the various 
cofferdams and other works involved in 
reconnecting the south shore water intakes 
and sewage outfalls were done by that firm 
and by A. Janin Company, Ltd.; Atlas 
Construction Company, Ltd.; Miron and 
Fréres, Ltée. ; S. D. Miller and Sons ; and 
Grant Mills, Ltd. 

Dredging in the region of Montreal 
harbour just beyond the Seaway entrance 
was done by Marine Industries, Ltd. 
Although not a constructional contractor, 
one other firm which contributed to the 
Lachine works, as described here, should be 
mentioned, namely, Neyrpic Canada, Ltd.; 
this firm carried out the hydraulic model 
investigations of Montreal harbour and 
Lachine Rapids. All the firms named here 
are Canadian companies. 


JACQUES CARTIER BRIDGE 


Proceeding upstream along the Seaway, 
the first major feature along its route is the 
Jacques Cartier road bridge. The southern 
section of this bridge consists of a series of 


| 2— 196FT. | 4— 147FT. 3— 122-5 FT! 
ee _ ~<s—— ——— —-— a 


achieved and the 
bridge kept open to 
traffic almost without 
interruption. The title 
illustration shows the 
Seaway canal passing 
under the reconstructed bridge, with the 
northern section of the bridge—the section 
unaffected by the Seaway—in the back- 
ground. 

Regrading involved a complicated pro- 
gramme of jacking the trusses and heightening 
the piers. Replacement of the “* Seaway ” 
truss involved strengthening the foundations 
of the pier on each side of the Seaway, con- 


SPANS SPANS 
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structing the new truss on a gantry, and then 
coupling the old and new spans together and 
rolling them along tracks until the new one 
was in position. The original headroom was 
40ft ; the span replacement gave a further 
30ft, and the jacking programme ultimately 
S0ft. This job was of exceptional interest, 
and is claimed to be the largest one of its 
kind ever undertaken. However, it has 
already been described in this journal—in 
THE ENGINEER of November 9, 1956, and 
November 8, 1957—so that the details given 
here will be confined to the diagram, Fig. 11, 
which summarises the stages in the jacking 
programme. Not more than eight piers were 
involved in any one jacking stage. The basic 
lift was 6in, on all the jacks at one pier ; 
climbing jacks of 400 and 500 tons capacity 
were used. 

Reconstruction of the Jacques Cartier 
bridge was carried out under the direction 
of the late Dr. Pratley, as consulting engineer. 
The contractor for the actual jacking opera- 
tions and steelworks was the Dominion 
Bridge Company, Ltd., enlargement of the 
concrete piers being done by the Atlas Con- 
struction Company, Ltd. 


(To be continued ) 


Open Days at National 


Physical 


Laboratory 


On Wednesday and Thursday last week the National Physical Laboratory at 
Teddington held its annual exhibition of work in progress. Some 200 exhibits were 
on view, selected from new achievements of the year and the regular day-to-day 


activities of the laboratory. 


PEAKING at a pre-view of the N.P.L. 

Open Days exhibits on May 26, Dr. 
G. B. B. M. Sutherland, director of the 
laboratory, emphasised the importance of 
collaboration between the laboratory and 
industrial firms. An example of this useful 
trend has occurred in connection with the 
work on moiré fringes as a means of linear 
measurement and machine control (THI 
ENGINEER, May 23, 1958, page 766), three 
firms having joined in this development by 
sending members to work on it at the N.P.L. 
since last year. Joint endeavour of this kind 
helped the laboratory to understand the 
industrial point of view. At the same time 
there were germs of many future develop- 
ments in the laboratory and he hoped that 
industry would be quick to seize upon them. 


APPLICATION OF MOoIRE FRINGES 
Diffraction gratings have been essential 


tools for discovering the architecture of 


atoms and molecules. The new develop- 
ment consists in using them as accurate 
scales, for which purpose a long “* measur- 
ing ” grating is traversed by a short “* index ” 
grating of the same spacing, the relative 
movement resulting in a succession of moiré 
fringes which are observed by a photocell and 
recorded electrically. A similar system is 
used for measuring angles very accurately by 
using radial gratings consisting of a very 
large number of divisions arranged like the 
spokes of a wheel. 

The moiré fringe system of measurement 
(Fig. 1) has two special features : first, the 
fringes observed by the photocell are pro- 
duced by a large number of grating divisions 
and any residual errors of subdivision are 
thus greatly reduced by a process of averag- 
ing; secondly, the measurement is in the 
form of electrical signals which can be 


We review below a selection of the items shown. 


recorded at a distance or can be conveniently 
fed into modern electronic computers. 

A very important application of these new 
methods is in the control of machine tools. 
In a screw-cutting lathe, for example, it is 
essential to maintain an accurate relationship 


Fig. 1—Optical system for converting a normal 
microscope for interferometry in connection with the 
application of moiré fringes to machine control 


between the linear traverse of the cutting tool 
and the rotation of the work. The N.P.L. 
approach to this problem has been to fit a 
linear grating system to the tool saddle and a 
radial grating system to the headstock of 
the lathe. Electrical signals from each of 
these systems can then be kept in very 
constant phase relationship by means of a 
servo-system. A similar arrangement can be 
applied to gear-hobbing machines, which 
would result in the production of gears of an 
accuracy hitherto unattainable. 

The principle has been applied in a servo- 
control system recently fitted to the special 
fine-thread lathe maintained in the Standards 
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Division of the laboratory for producing the 
long helical rulings on brass cylinders which 
form the basis of metrological diffraction 
gratings. A small grating mounted on the 
tool slide moves relatively to a long fixed 
grating, of which the errors have been 
measured dynamically using a photo-electric 
microscope scanning a precision line standard. 
If the lathe and grating are both correct, 
signals from moiré fringes formed by the 
two gratings will occur at the same angular 
phase of rotation of the headstock for each 
turn of the workpiece. If any errors in 


traverse are present, the phase of rotation of 


the workpiece will be in error. This error, 
picked off as a voltage from a circular 
potentiometer in the headstock, then forms 
the error signal used by the servo-system to 
correct the position of the tool. 

A chart recorder indicates that the tool 
position is maintained to within +2 micro- 
inches relative to the long grating. The 
monitoring system has also been used to 
calibrate a measuring machine and present 
the errors automatically on a chart recorder. 


HIGH-VOLTAGE LABORATORY 

Investigations are being carried out for 
U.K.A.E.A. on the suitability of available 
high-voltage capacitors for the production 
of repeated high-current discharges. Life 
tests are being conducted which consist of 
discharging capacitors a specified number of 
times (which may be a million) into a circuit 
of specified frequency and Q related to the 
intended use. 

For short circuit tests on capacitors a 
concentric discharge gap of minimum induc- 
tance suitable for the rated voltage is set up 
around the capacitor terminals. At a lower 
voltage, an, oscillogram of the discharge 
current is taken. From an oscillogram the 
Q factor and ringing frequency are obtained, 
and the circuit inductance peak current and 
resistance can be derived. Capacitance and 
power factor are measured before and after 
100 discharges at rated voltage. 


ELECTRONICS 
Electronic digital computers formed one 
main topic in the exhibits of the Control 


* 
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Mechanisms and Electronics Division. A 
new development shown was the use of a 
DEUCE computer for recognition of type- 
written and handwritten numerals. In this 
demonstration it was shown how a type- 
written character may be scanned by a tele- 
vision camera to provide a waveform for 
recognition by the computer, and how trials 
are made to determine the minimum signifi- 
cant information which need be stored to 
allow the same character to be recognised 
subsequently. This information, when 
shown visually in terms of ‘* marks” and 
** spaces ’’ in superimposed horizontal rows, 
may bear no immediately apparent relation- 
ship to the character as normally read and 
recognised. 

Among applications of electronics, a 
precision “‘ barostat’’ was exhibited in which 
conditions are controlled by the signal 
from a four-coil bridge. Two of the coils 
are connected to an oscillator and are wound 
in Opposition so that normally no current 
is derived from a second pair of coils coupled 
to them. If the barometer mercury rises, 
however, it enters the core of one of the 
oscillator circuit coils so that these no 
longer cancel each other, causing a voltage 
which appears in the second pair and an 
output current to flow. 


INTERNAL DIAMETER MEASUREMENTS 


The needs of industry present an ever- 
increasing demand for the measurement of 
reference ring-gauges to an accuracy of 
+0-25u. A new machine for this work, as 
yet in prototype form (Fig. 2), employs two 
pneumatic measuring heads, sensitive to 
displacements of a few millionths of an inch, 
to compare a ring-gauge with a reference 
standard built up from slip-gauges. 

The ring and standard rest side by side on 
a traversing carriage and the ball-ended 
styluses of the measuring heads engage one 
with the ring and one with the standard. 
The styluses may be “biased” in either 
direction to make contact with one side or 
the other of the ring and standard. Fixed 
abutments locate the standard so that its 
reference dimension is parallel to the direc- 
tion of motion of the carriage and the 


Fig. 2—Prototype machine using pneumatic indicators for measuring internal diameters 
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position of the ring may be adjusted so that 
the stylus contacts on a diameter lying in 
this direction. The pneumatic measuring 





Fig. 3—Ultrasonic goniometer for texture measure- 
ment on metals 


system is so arranged that relative displace- 
ments of the styluses are displayed on a 
differential indicator calibrated to read 
directly in inches at a magnification of 
10,000. 

To measure the ring the styluses are biased 
in one direction and the positions of the ring 
and standard are adjusted so that when 
contact is made at one end of a diameter of 
the ring and on one face of the standard, 
the differential indicator reads zero. The 
bias is then reversed and the carriage tra- 
versed so that contact is made on the other 
side. The new reading of the indicator, 
when corrected for the difference in diameter 
of the stylus balls, gives the difference in size 
of the ring and standard. 


TEXTURE MEASUREMENT ON METALS 


An ultrasonic goniometer (Fig. 3) has 
been developed for examining certain metals, 
such as nimonic, titanium, brass, copper, 
uranium, &c., of marked elastic anisotropy 
which are often fabricated in forms exhibiting 
appreciable texture, that is, preferred orienta- 
tion of crystallites ; it will assess the extent 
of this and also its directionality, e.g., the 
determination of the rolling direction of a 
plate. It achieves this by observing the 
critical angle of reflection of an ultrasonic 
wave incident on an area of about | square 
centimetre of the surface of the specimen ; 
access to the rest of the specimen is unneces- 
sary, and, apart from the test surface, the 
shape of the specimen is unimportant 
provided that it is not too thin. The surface 
examined can be cylindrical, and, in certain 
circumstances, curved somewhat in any 
direction. 

The ultrasonic beam is produced by a 
piezo-electric crystal and is transmitted 
through water. The reflected beam is 
received by a pick-up head which is rotated 
by gearing round the rim of the tank at 
twice the speed of rotation of the table on 
which the specimen is mounted. At the 
critical angle the reflected beam drops to 
zero. This is detected on an oscilloscope and 
the angle is then read off the scale on the 
rim of the tank. Generation of the signal 
and the amplification and display of the 
reflected beam can be performed satisfac- 
torily by good quality ultrasonic flaw detec- 
tion equipment. 
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Refractory Concrete 


By E. HAMMOND, B.Sc., Ph.D., A.R.LC., M.Inst.F.* 


High-alumina and pure calcium aluminate cements are 
hydraulic cements with extremely rapid hardening and high 
strength characteristics. Unlike Portland cement, however, 
they are thermally stable and are therefore used for refractory 
concretes, with various refractory aggregates, for making 


foundry moulds. 


Modern developments in this field are 


mainly confined to new investment casting techniques in which 
the majority of moulds are now produced with water-based 
binders owing to the cost and dangers involved when using 
ethyl silicate. In vacuum casting, at high casting temperatures 
or with reactive metals, it is often necessary that both the 
- refractory grog and the cement should be free from iron 


andjor silica compounds. 


In such cases the pure calcium 


aluminate cement is preferably employed with a suitable pure 
grog. The use of cement-bonded moulds for heavy castings 
employing both sand and refractory aggregates, is also dis- 
cussed. Smaller cement additions to normal clay bond/sand 
moulding mixes are employed to improve the mould strength. 


IGH-ALUMINA cement was first deve- 

loped in order to satisfy the demand for 
a cement which possessed much better 
chemical resistance properties than Portland 
cement and, although its extremely rapid- 
hardening and high strength properties were 
also immediately utilised, its refractory pro- 
perties and use as a binder for refractory 
aggregates were not at first appreciated. It is, 
however, perhaps true to say that high- 
alumina cements are now recognised more by 
the heavy industries because of their refrac- 
tory than their other properties, and the most 
striking change in the use of refractories in 
the post-war years has been the increased 
applications of refractory and insulating con- 
cretes at operating temperatures up to 1800 
deg. Cent. Apart from the obvious advan- 
tages to be gained by their use for the 
monolithic construction of furnaces, flues, 
foundations, &c., refractory concretes (or 
castable refractories as they are now often 
termed), are widely used for the precasting of 
special shapes. Some indication of the 
possible variations in size, shape and com- 
plexity is indicated by Figs. | and 2. 

Until recently, all refractory concretes con- 
sisted essentially of a suitable refractory 
aggregate bonded by the grey high-alumina 
cement (e.g. Ciment Fondu, Lightning, 
Lumnite, &c.) and the unqualified term 
“refractory concrete’ normally refers to a 
mix of this type of cement and a crushed 
firebrick aggregate in suitable proportions. 
Such a mix may be used up to an operating 
temperature of 1300 deg. to 1350 deg. Cent. 
The demand for refractory concretes in many 


Taste |—Typical Compositions of Cements 


Pure calcium 
aluminate cement 
(Secar 250) 


High alumina 
cement (Ciment 
Fondu. Lightning) 


‘ . aE Sa! Meow 
Per cent Al,0, | 40-0 71° 
Per cent CaO 37S 
Per cent Fe,0, | 70 
Per cent FeO 0 r 1 per cent 
Per cent S10, 4 $ 
Per cent TiO, 20 


27.6 
- 


applications at higher operating temperatures 
resulted in the development of a pure white 
calcium aluminate cement (Secar 250) which, 
due to its composition (72 per cent alumina 
and negligible quantities of silica and iron 
oxide), is much more refractory than the 
well-known grey high-alumina cement. 
Typical compositions of the two kinds of 
cement are given in Table I. 

——F Lafarge Aluminous Cement Company, Lid 


PROPERTIES 


Because of their ease of casting, relative 
cheapness, and other relevant properties, 
refractory concretes are used for many types 
of foundry moulds. It is therefore interesting 
to compare these properties with the desirable 
features of mould materials used in various 
methods of castings (particularly investment 
casting) which perhaps could be broadly 
defined as :— 

(1) (a) Adequate “ green” strength with 
controlled setting-time. (b) Adequate fired 
strength, requiring no special hardening 
procedure, yet weak enough to permit easy 
knock-out and reclamation. 

(2) Suitable porosity and permeability. 

(3) Low thermal conductivity. 

(4) Low expansion. 

(5) High thermal shock resistance. 

(6) Thermally stable and non-reactive with 
metal. 

(7) Reproducibility. 

(8) Economical. 


STRENGTH 

Grey high-alumina cement may be loosely 
described as an impure form of the pure white 
calcium aluminate cement and when the 
cements are hydrated by water, the cementi- 
tious compounds formed are basically similar. 
Consequently, both cements have similar 
setting and hardening properties. The setting- 
time of refractory concretes is approximately 
two hours and this setting-time is only slightly 
affected by the normal variation of ambient 
temperatures. This setting-time would there- 
fore appear to be suitable for the secondary 
investment in the Lost Wax method. The 
setting-time would be slightly less with drier 


Fig. 1 
span). Mix :—25 per cent high 


75 per cent crushed 


—Refractory concrete furnace arch unit (7ft 
alumina cement / 
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Moulds 


mixes suitable for ramming such as might be 
employed in the Alphax process.! Investment 
processes employing a permanent metal or 
wooden pattern normally require the setting- 
time of the refractory slurry to be less than 
half an hour. This may be achieved with 
high-alumina or calcium aluminate cement 
mixes by the addition of small amounts of 
cheap accelerators (e.g. hydrated lime) which 
are dissolved in the mixing water. This is 
possible because, although the setting-time of 
cement mixes is affected by change in pH, they 
are not so sensitive as some other types of 
bonding agents. For instance, ethyl silicate 
may be even affected by pH changes arising 
from the super-fines of the refractory.2, When 
using cement mixes, therefore, no strict 
laboratory control should be necessary but it 
would be advisable that a control mould 
should be made with each delivery of new 
materials.* 

After the mix of cement/refractory aggre- 
gate has set, hardening occurs extremely 
rapidly and the comparison with ordinary and 
rapid hardening Portland cements, illustrated 
in Fig. 3, gives some indication of this speed 
of hardening although the mixes employed, 
and of course the strengths indicated, are not 
applicable to foundry moulds. For the latter, 
mixes usually contain about 5-10 per cent of 
cement although patents* have suggested that 
4-25 per cent may be used. One reason for 
using a smaller percentage of cement is that 
sufficient unfired and fired strengths are 
obtained and yet the mould is weak enough 
to permit easy reclamation. Some indication 
of the strengths obtained from these mixes 
are given in Table II. 


Taste Il—Strength of Refractory Concrete Moulds 

(Mix of 5 per cent Calcium Aluminate Cement : 

95 per cent Sillimanite, $gin to dust :12 per cent 
water) 


Compressive strength, 'b/sq. in 
Time from —- " : 
mixing in 
hours 


Addition of 2 per cent 
lime by weight of 
cement 


No accelerator 


| “‘Unfired | 


Fired* 


U nfired 


Fired* 


700 1000 800} 
1100 


1400 


950 
950 
1350 


1550 1400 


| 
| 
| 
| 
| 


* Fired at age indicated for six hours at 1000 deg. Cent 
Bulk density (fired) 131 Ib per cubic foot. 
Bulk density (unfired) 146 Ib per cubic foot. 


The cement mixes do not, of course, require 
any special heat-treatment or gas-hardening 
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process to promote strength development. In 
furnace construction, &c., it is normal to let 
the refractory concrete harden for twenty-four 
hours at ambient temperatures before it is 
subjected to operating conditions. For 
foundry mould purposes, however, a faster 
time schedule may be employed since the 
strength obtained when the refractory con- 
crete is fired immediately after it has set is not 
much less than the strength obtained when the 
firing is carried out after twenty-four hours’. 
The firing of a refractory concrete to normal 
investment mould pre-firing temperatures 
does not decompose the cement or cause any 
appreciable ceramic reaction between the 
cement and refractory aggregate, and the 
hydraulic activity of the cement is unimpaired. 
In fact, if a fired refractory concrete cube is 
soaked in water, re-hydration of the cement 
occurs and a higher strength than the original 
unfired strength is often obtained. This is 
explained by the fact that the hydration and 
subsequent firing increases the surface area, 
i.e. the activity of the cement. This process 





Fig. 2—Gas-fired refractoriness-under-load furnace for 

operating at temperatures up to 1800 deg. Cent. 

Precast units of white calcium aluminate cement 
fused alumina refractory concrete 


of hydration, firing, re-hydration and so on 
may be carried on indefinitely and is of 
economic importance in processes involving 
reclamation of materials. Usually, the decom- 
position of Portland cement at pre-firing 
temperatures limits the amount of aggregate 
which can be reclaimed and, with high 
melting alloys, vitrification of the Portland 
cement bond may occur and lead to difficul- 
ties in knock-out. 


POROSITY AND PERMEABILITY 

The ** open” porosity or permeability of a 
refractory concrete mould is mainly dependent 
on the amount of water driven off (i.e. on the 
drying or pre-firing temperature). When the 
mould is heated, no toxic fumes (e.g. phos- 
phorus pentoxide from phosphate-bonded) or 
inflammable vapour (e.g. ethyl alcohol) are 
evolved and water alone is driven off. This 
creates a pre-determined porosity and per- 
meability which is governed by the amount of 
water employed in the original mix and the 
proportions of cement and aggregate. The 
ultimate porosity is dependent on the amount 
of water in the mix which, in turn, is the water 
required to give the mix the required plasticity 
and workability and this is controlled to a 
large extent by the size grading and absorption 
capacity of the aggregate. The water em- 
ployed in a cement/aggregate mix is much 
greater than the amount required to hydrate 
the cement and the excess water (necessary for 
adequate workability) may be termed “ free ” 
water which is driven off at temperatures above 
100 deg. Cent. The amount of water retained 
by the cement is given in Table IIT and from 
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Taste Ill—Effect of Firing Temperatures on the 
Amount of Water Retained and Porosity of Mould 
(Mix Proportions as in Table IT) 


Firing Per cent water retained Per cent 
temperature, porosity 
deg. Cent By weight of By weight of (open) 

cement cement and 

aggregate 
200 16-0 0:8 22-4 
400 6-0 0-3 23-4 
600 2-0 0-1 23-8 
1000 Nil Nil 24-0 


these values may be calculated the porosity 
caused by the expelled water. 

It is interesting to note that in the Alphax 
process Turnbull! suggests mould tempera- 
tures of 200 deg.—500 deg. Cent. are optimum 
and it would seem that the pre-firing of a 
cement/aggregate mould to these relatively 
low temperatures would be sufficient for three 
reasons :— 

(a) Adequate porosity. 

(b) No necessity to fire the mould at a 
higher temperature to obtain adequate 
strength. 

(c) Reclamation would not involve firing to 
a higher temperature to remove traces of 
chemicals before crushing and grinding. 


THERMAL CONDUCTIVITY AND DIFFUSIVITY 


The rate of solidification of the metal is, of 
course, controlled in various ways (e.g. 
different casting temperatures of metal and 
mould) but for given conditions of tempera- 
tures and thicknesses the solidification rate is 
controlled by the thermal properties of the 
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Considering the relatively small amount of 
cement in the mix, these values are for all 
practical purposes independent of the type of 
cement employed and are mainly governed by 
the type of aggregate and its grading which 
also affects the bulk density. It is interesting 
to note however that the thermal diffusivity 
is not greatly affected by variation in bulk 
density since any change in the latter tends to 
be counterbalanced by a consequent change 
in thermal conductivity. 


EXPANSION AND SHRINKAGE 
CHARACTERISTICS 


Allowance for the expansion or shrinkage 
of the pattern, the metal and the refractory 
mould, are complications which have to be 
overcome in precision casting, and it is 
advantageous that the mould material should 
have low-expansion characteristics. The cast 
dimensions of a cold unfired refractory con- 
crete unit are very similar to its dimensions at 
operating temperature. This is because the 
initial shrinkage of the cement bond on first 
firing counteracts to a large extent the 
inherent thermal expansion of the aggregate. 
On cooling, normal thermal contraction 
occurs and the dimensions of the cold fired 
unit are, of course, slightly less than the cast 
dimensions of the unfired unit. This behaviour 
is illustrated in Fig. 4, for a typical refractory 
concrete mix. 


HiGH THERMAL SHOCK RESISTANCE 
One of the main cementitious compounds 
formed when high-alumina or calcium alumin- 
ate cements are hydrated with water is 
alumina gel. When the hardened cement 








metal- and mould. 
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It is probable, there- 
fore, that the thermal 
diffusivity of refractory 
mould materials should 
also be considered as 
well as their thermal conductivity. Thermal 
diffusivity may be defined as :— 


a= thermal diffusivity 
where 
k=thermal conductivity B.Th.U. per (hour) 
(square feet) (deg. Fah. per foot) 
o=density, pounds per cubic foot 
c=specific heat, B.Th.U./(ib)(deg. Fah.) 
oc=heat capacity, B.Th.U./(cu. ft)(deg. Fah.) 


Typical values of the thermal properties 
and densities of refractory concretes employ- 
ing various aggregates are given in Table IV. 


Taste 1V—Typical Properties of Various Refractory Concretes 


Fired density 


pec Therma: 
(B.Th.U.)/feu. ft) (B.Th.U.)/(hour) 


This graph is compiled from data supplied by permission of the Director of Building Research, 


Fig. 3—Compressive strength of 1: 2:4 concrete from 0 to 24 hours, Test 
specimens gauged with a water/cement ratio of 0-60 stored in moist air 


refractory mixes are fired, water is driven off 
and the refractory aggregate particles are held 
in a matrix of dried alumina gel which, due to 
its micro-porous structure, confers on all 
refractory concretes a high resistance to 
spalling. For instance, it is possible for a 
refractory material of relatively poor spalling 
resistance to be employed as aggregate and 
yet obtain a concrete with good thermal shock 
resistance properties. Where extreme tem- 
perature fluctuations have to be contended 
with, the use of an aggregate of low spalling 
tendency is, however, naturally beneficial. 
Many attempts® have been made to define 
the spalling index of refractory materials by 


cific heat I conductivity | Thermal diffusivity 


Aggregate (Ib/cu. ft) (sq. ft)/Chour) 
(deg. Fah.) (sq. ft) (deg. Fah./in) 
| 
Crushed firebrick 115 29 6 0-017 
Molochite ... 120 31 x 0-021 
Sillimanite ... 135 33 10 0-025 
Fused alumina 175 $2 16 0-026 
Zircon . jie 200 28 12 0-036 
Zirconia slait %e 3 E : | 260 ae 6 0-011 
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relating mathematically the various governing 
factors such as tensile strength, modulus of 
elasticity, thermal conductivity and diffusivity, 
thermal expansion, &c. Such expressions 
cannot take into account, however, other 
factors such as shape, rate of heat transfer, 
and a variation of the above properties with 
temperature. Nevertheless, considering all 
other factors equal, a rough indication of the 
thermal shock resistance of a material may be 
obtained from the ratio of its coefficient of 
expansion and the square root of its thermal 
conductivity,’ a low ratio indicating good 
spalling resistance and vice versa. 

The values given in Table V are calculated 


Taste V—Spalling Tendencies of Refractor) 


Aggregates as Indicated by Ratio e's/ k (from Data 
of Reference 8) 


Thermal! conduc- 
~ microinches tivity (k) ' 
(deg. Fah.Min) | B.Th.U./(hour) | 7 
| | (sq. ft) (deg. Fah 
i per in) 


Expansion (¢) 
Refractory 
aggregate 


Magnesia 2 
Alumina 2 
Mullite . 1 
Zircon ‘ 1 
Zirconia . 9 


24 
21 
a 
4 


from data given by MclIntyre® for materials of 
zero porosity and it should therefore be noted 
that, at the most, these values only indicate the 
tendency of the individual particles of aggre- 
gate to crack since, so far as the mould as a 
whole is concerned, the thermal shock is 
“cushioned” to a large extent by the gel 
matrix of the cement surrounding the 
particles. 


THERMAL STABILITY 

The basic reason for the widespread use of 
the grey high-alumina and the white calcium 
aluminate cements in refractory applications 
is, of course, their thermal stability. Portland 
cement is not used for general refractory 
purposes since high temperatures partially 
decompose its main constituent (calcium 
silicates), releasing free lime. On cooling, the 
free lime recombines with the moisture in the 
atmosphere and the dicalcium silicate con- 
stituent of the cement changes its crystalline 
form. Both these phenomena occur with 
expansion which eventually causes subsequent 
disintegration. Apart from thermal stability, 
however, it is necessary that both the bond 
and the refractory aggregate used for foundry 
moulds should not react with the metal or 
alloy. The reactivity of the mould materials is 
basically dependent on the ease with which 
it may be reduced by the metal or by any 
carbon or hydrogen in the metal or alloy. 
McIntyre® has compared the thermal stability 
and susceptibility to reduction of various 
refractory oxides and it is interesting to note 
that lime and alumina, the basic constituents 
in the manufacture of pure calcium aluminate 
cements, are extremely suitable while silica 
and iron oxides are much more readily 
decomposed. The possibility of reduction of 
iron oxides at comparatively low temperatures 
would therefore seem to preclude the use of the 
grey high-alumina cement in contact with the 
metal at high casting temperatures, parti- 
cularly in precision casting, where a fine finish 
is required. Silica reacts similarly with the 
metal or alloy (particularly aluminium and 
carbon) at somewhat higher temperatures and 
Mcintyre® has therefore suggested that the 
primary coat in investment casting should be 
preferably non-siliceous. It has also been 
recently stated® that the “slag spots” or 
“‘ fusion ” which occurred when a silica pre- 
coating was employed for casting chromium 
alloys of the martensitic type and 18/8 
stainless steel, were eliminated by using a basic 
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refractory, and a magnesite or alumina 
aggregate might be preferable in such cases. 
The above considerations indicate that 
when slight reaction with metal is undesirable, 
the white calcium aluminate cement should be 
used in preference to the grey cement even 
though the combined iron and silica content 
of the mix contributed by this grey cement is 
only approximately 1-2 per cent. Mixes 
incorporating the grey cement are, however, 
used quite successfully for the secondary 
investment providing the primary investment 
definitely prevents any contact with the metal. 
Modern practice seems, however, to be 
changing over to the use of the white cement. 


REPRODUCIBILITY 


Owing to the gel nature of the hydration 
compounds of both the grey high-alumina and 
the white calcium aluminate cements, suitable 
mixes faithfully reproduce any surface against 
which they are cast (this property is now used 
extensively by sculptors and an example is 
shown in our title illustration. A “ glass” 
finish may be obtained by casting against 
glass or polished metal. It is necessary to 
use a richer mix than normal (e.g. 1 part 
Ciment Fondu: I-14 parts fine sand, approxi- 
mately 4in down) and, after de-moulding, the 
units should be kept wet for twenty-four 
hours. The fine finish may be maintained by 
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Fig. 4—Volume changes in refractory concrete. 
Mix: 25 per cent high-alumina cement/75 per cent 
crushed firebrick by weight 


polishing the surface with a lubricating or 
drying oil, beeswax or floor polish. Consider- 
ing the high strength of such a unit it would 
seem that mixes of this type could be used for 
patterns (e.g. in the Shaw process) and dies 
in the Lost Wax process, but no precise 
information on this application is available. 
A similar surface finish can be obtained when 
refractory aggregates are employed but this is, 
of course, affected to some degree by sub- 
sequent firing. 


ECONOMICS 

Owing to the cost of ethyl silicate and the 
considerable danger of fire and explosion 
involved in their use, the majority of castings 
are now produced from moulds made with 
water-based binders.!® A comparison of the 
relative costs of mould materials using ethyl 
silicate and the two cements as binders is given 
in Table VI. 


Taste VI—Comparative Cost of Mould Materials 


' 
Cost per cubic foot of 
mould 
Type of binder | a 
| | Aggregate 
Binder _| (Sillimanite) | 


Zs. d. 
3 18 sath 


&a @ 
18 6* | 


Ethyl silicate 
j 
' 


» 


High-alumina cement} e226 
j 


| 
aluminate) $0 | 218 6 

| j 

| 


* From data of reference (12). 


Calcium 
cement } 
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Owing to the wide variation in production 
capacity of foundries, it is difficult to estimate 
the effect on total costs of the cost of the 
binder. Nicholas'! has suggested that the 
mould materials in the Shaw process account 
for approximately 50 per cent of the total fixed 
cost of casting, while Street}? gives a figure of 
approximately 40 per cent for ethyl silicate 
sillimanite semi-permanent moulds. A similar 
materials cost figure would probably also be 
applicable to the Lost Wax process, excluding 
shel} moulds of the investment type.?* It is 
therefore reasonable to assume that the cost 
of the ethyl silicate binder in these processes is 
25 per cent of the total fixed cost. Assuming 
5 per cent cement in the mix, the corres- 
ponding figures when using calcium aluminate 
and high-alumina cements are 1-6 and 0-3 per 
cent respectively. Apart from the striking 
economies revealed by these figures, they also 
show that the difference in cost of the two 
kinds of cement is of relatively minor impor- 
tance and, in practically all cases, the use of 
the pure white calcium aluminate cement 
would seem justifiable. 

Further economy also results from the fact 
that although some cement is obviously lost 
during the crushing and re-grading process of 
reclamation, it is only necessary to add a 
reduced amount of the cement to the re- 
claimed material. In practice, it is usually 
found that about half the nominal amount of 
cement required in the mix is added to the 
reclaimed material. Furthermore, in the above 
comparison, no allowance for saving in labour 
or processing has been mentioned, but it seems 
likely that economies can be achieved when 
using an extremely rapid-hardening calcium 
aluminate cement requiring no special har- 
dening treatment. 

Owing to the number of castings produced 
per mould, the materials cost of a semi- 
permanent refractory mould is not perhaps of 
such great significance as in the Lost Wax 
process, Shaw process, &c. Nevertheless, it is 
interesting to note that, employing the pro- 
portion of cement recommended for this kind 
of mould (e.g. 20 per cent calcium aluminate 
cement), the total cost of a mould, assuming 
the same aggregate and process costs, would 
be approximately 18 per cent less than when 
using a silicon ester bond.!* Similarly, 
material costs may be reduced by pre-coating 
the pattern with a silicon ester bonded slurry 
and then backing with a cement mix as in the 
Lost Wax process. 

According to Sleicher,'* cement-bonded 
moulds also show economic advantages in the 
field of heavy castings, due to the reduction 
in equipment, power, fuel and labour resulting 
from the lack of necessity of pre-drying, and 
higher quality moulds, with sharper edges than 
rammed sand, are obtained with unskilled 
labour. 


Scope OF USE 

As already indicated, high-alumina and 
calcium aluminate cements may be used for all 
kinds of foundry moulds excluding perhaps 
shell moulds. In view of the keen competition 
in the industry, particularly in the field of 
precision casting, it is perhaps understandable 
that precise details of the methods of use 
cannot be given, but the following attempts to 
give the broad outline. 


PRECISION CASTING 


(a) Lost Wax Process.—The use of high- 
alumina cement as a single investment first 
received attention in America when a 
patent!® was taken out in 1934 describing 
suitable investment mould mixes for stainless 
steel casting. It stated that this type of cement 
was preferred to (i) plaster which, owing to 
decomposition, was not suitable for high 
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temperatures and (ii) silicate of soda which 
lowered the refractoriness and (iii) organic 
silicates because of complicated handling and 
relatively high cost. A proportion of accelera- 
tor (e.g. lime, gypsum, plaster) was included 
in the mix and typical proportions were 87 per 
cent silica sand (80 mesh to 10 microns): 13 
per cent high-alumina cement with approxi- 
mately 3 per cent of accelerator by weight of 
cement. The patent also mentioned that the 
set may be accelerated by heat (N.B. tem- 
peratures below 100 deg. Fah. are sufficient). 
Similarly, work carried out at the Wright 
Patterson Air Base'® indicated the suitability 
of a mix of silica sand/plaster/alumina-base 
cement (presumably high-alumina cement) for 
investment moulds, when casting a nickel/ 
chromium-based heat resisting alloy. After 
the mould had set and the wax run out after 
heating to 180 deg. Fah. overnight, the mould 
was heated to 1600 deg. Fah. before the alloy 
was cast. 

Although cement mixes may be used for 
single investment purposes, they do not 
appear to have the correct suspension 
characteristics for a primary investment to be 
applied by “ dipping.” Additives might im- 
prove these characteristics but a suitable 
material should also have no effect on the 
setting time. For instance, Brooks!* found 
that although tragacanth improved the sus- 
pension properties, it also retarded the 
setting time. In short, information suggests 
that neither of the two cements are used as 
binders in pre-coating mixes although it is 
possible that the pure calcium aluminate 
cement is being employed as a filler. The 
procedure normally adopted is to pre-coat the 
wax pattern with a siliconester or sodium 
silicate suspension in the normal manner and 
to employ a cement/refractory grog mix for 
the secondary investment. 

Owing to the comparatively recent intro- 
duction of the pure, white calcium aluminate 
cement, it is to be expected that any published 
information refers only to the use of the 
ordinary grey high-alumina cement as, for 
instance, in the patent’ taken out by Rolls- 
Royce, Ltd., which specifies a mix of 75-96 
per cent refractory grog : 25—4 per cent cement 
(by weight). A typical mix employed is 5 per 
cent high-alumina cement: 95 per cent 
refractory grog '/,9in to dust (approximately 
equal proportions of molochite and crushed 
firebrick). The mix is fairly sloppy and 
vibratory compaction brings the water to the 
top. The water is removed by pouring off or 
tearing the can. The mould is pre-fired in a 
tunnel kiln which gradually raises the tempera- 
ture of the mould to approximately 1000 deg. 
Cent. Paper cans alone are adequate since 
cement-bonded moulds are usually strong 
enough to withstand wax-expansion stresses 
in the de-waxing oven without the need of the 
reinforcing effect of steel containers.” 

Owing to cracks which may appear during 
processing or casting in the extremely thin 
pre-coat or primary investment, it is advisable 
that the secondary investment should, like the 
pre-coat, be non-reactive with the metal, i.e. 
the materials employed should not contain 
easily reducible iron oxides and, to a lesser 
extent, silica. Consequently, processes re- 
cently developed are employing the pure 
white calcium aluminate cement in conjunc- 
tion with an appropriate iron-free refractory 
aggregate (e.g. molochite, sillimanite) as 
illustrated in Fig. 5. The type of casting pro- 
duced from such moulds is shown in Fig. 7. 
For higher casting temperatures, extremely 
reactive alloys or vacuum casting, a silica-free 
aggregate such as alumina might be advisable 
but it should be remembered, however, that a 
change from, say, sillimanite to alumina 
aggregate would more than double the cost 
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of the mould materials and might not be 
justifiable. 

In modern practice, about 5-10 per cent by 
weight of pure calcium aluminate cement is 
initially used in the secondary investment mix. 
As previously explained, the cement is re- 
activated during the firing treatment and 
although some cement is naturally lost in the 
reclamation process, it is found that subse- 
quent additions to the reclaimed “‘ aggregate” 
of half the nominal amount of cement is 
sufficient. 

(b) Precision Casting Using Permanent 
Paterns—The most popular bonding 
agent in processes of this kind is probably 
silicon ester which, by the addition of suitable 
accelerators (e.g. the Shaw process), may be 
made to gel within several minutes so per- 
mitting the rapid manufacture of moulds. 
Furthermore, the mould possesses a degree of 
flexibility and resilience which facilitates 





Fig. 5—Refractory concrete mould (Secar 250 
Sillimanite) 
de-moulding of complicated paterns. A\l- 


though the setting time of a cement-bonded 
mix may also be suitably adjusted by accelera- 
tors, the mould is rigid after setting has 
occurred. Consequently, it would seem that 
cements can only be considered for this 
process when the paterns are of adequate 
taper, &c. The cost of materials can be 
reduced, however, by adopting a modified 
procedure akin to the Lost Wax process (i.e. 
a primary investment of silicon ester refractory 
slurry backed by a calcium aluminate 
refractory concrete of cement content approxi- 
mately 5-10 per cent). With a primary 
investment of sufficient thickness a high- 
alumina cement may be used with a relatively 
low-grade refractory aggregate (e.g. crushed 
firebrick) and, after casting, the composite 
mould can be crushed and used again with 
half the nominal amount of cement. 

(c) Semi-Permanent Moulds.—High-alumina 
cement has been used very little for making 
semi-permanent moulds and this is probably 
due to the possibility of blemishes occurring 
on the casting when metals are cast at 
temperatures sufficiently high for them to 
react with the iron compounds in the cement. 
Consequently, high-alumina cement bonded 
moulds have only been used at the lower 
casting temperatures. For instance, in one 
foundry between 50-100 aluminium castings 
per mould were obtained. Because of repeated 
contact with hot metal, the non-reactive 
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nature of the bond and aggregate is possibly 
more important than in investment casting 
and the introduction of the pure calcium 
aluminate cement has therefore resulted in a 
revival of interest in this field. 

The cement content of suitable mixes for 
semi-permanent moulds is greater than is used 
for investments in precision casting because 
better reproduction of the surface of the 
pattern and higher strengths are obtained with 
richer mixes. It is, of course, equally desirable 
that the aggregate should not contain reactive 
materials and one mix being investigated is 
20 per cent calcium aluminate cement: 80 
per cent fused alumina (jin down) by weight. 
The addition of an accelerator is deemed 
unnecessary. The mix is preferably com- 
pacted by vibration and the pattern is with- 
drawn two to three hours after placing when 
hardening has begun. The mould is then 
immersed in cold water or covered with damp 
sacks for twenty-four hours and, after a pre- 
liminary air-drying period, the mould is 
pre-fired before use. The procedure would be 
slightly different if the alternative process of 
applying a pre-coat (e.g. of silicon ester 
slurry) followed by a backing of refractory 
concrete were adopted. 

(d) Heavy Castings.—It might be reasoned 
that refractory concrete mixes employing the 
more refractory white cement should be used 
at the high temperatures involved in iron and 
steel casting, but it is found in practice that a 
high-alumina cement/crushed firebrick mix is 
adequate since, although a mix of this type 
can easily withstand the spillage of hot metal 
as evidenced by the recommendations?’ of the 
Ministry of Labour, the techniques adopted 
are such that the refractory concrete does not 
normally come into contact with the hot 
metal. For instance, when a series of castings 
is required, this type of mix is employed as an 
** over-size ”’ mould into which is rammed a 
facing of sand. This method reduces appreci- 
ably the amount of sand to be rammed and 
therefore production costs. A similar appli- 
cation is referred to by Dadswell'® who 
describes core assemblies where the core 
blocks are contained in a_ high-alumina 
cement form. The same author refers to the 
much better thermal stability and spalling 
resistance of a crushed firebrick aggregate 
compared with a silica sand but, as Turnbull! 
also points out, the experience gained with 
refractory aggregates in precision casting has 
so far had little effect on sand founding 
practice. It is not surprising therefore to find 
that cement-bonded sand moulds also have 
their protagonists. The economies achieved 
with cement/sand moulds have been previ- 
ously mentioned and Sleicher'* also describes 
the process in some detail. He suggests that all 
side, bottom and cover cores may be cement- 
bonded but the inside cores should be of the 
conventional type. The mix employed is 
usually about 90 per cent sand: 10 per cent 
cement and the moulds are merely allowed to 
air-dry for two or three days before the metal 
is cast. During this drying period the mould 
or cores are given two or three coats of 
blacking. 

(e) Other Relevant Uses.—Various types of 
refractory concrete mixes have been employed 
for spouts, launders and runners carrying 
both ferrous and non-ferrous metals and 
slags. For instance, a high-alumina cement/ 
crushed firebrick concrete gives extraordinarily 
good service when coated with blacking as 
blast-furnace and cupola runners. A similar 
type of mix is also used extensively for spider 
launders in the aluminium industry, but, 
owing to the comparatively low temperature, 
no protective coat of blacking is required. On 
the other hand, a white calcium aluminate 
cement/sillimanite mix is preferred by some 
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firms for launders carrying S.G. cast-iron. 

The provision of large feeder heads of low 
thermal conductivity for Shaw moulds has 
been emphasised by Torry.'* Similarly, in a 
discussion on Thermit casting and the heat 
lost through feeders, Atterton*® states that 
insulating feeder sleeves of foamed plaster 


Fig. 6—Bogie top of precast refractory concrete slabs (high-alumina cement 
Tunnel kiln firing calcium aluminate cement bonded re- 


crushed firebrick). 
fractory moulds 


may be used successfully at low temperatures 
but are unsuitable at high casting temperatures 
(e.g. iron and steel casting) which cause 
decomposition of the plaster. Considering 
the very successful use ** of refractory and 
insulating concretes for ingot mould “ hot 
tops ” which, in retarding the rate of solidifi- 
cation at the top of the ingot and minimising 
piping, perform almost precisely the same 
function as feeder heads, it would seem that 
similar mixes could be employed for the latter. 
Although both high-alumina and calcium 
aluminate cements or mixes with the appro- 
priate refractory aggregate (e.g. crushed fire- 
brick, molochite, &c.) may be easily foamed, 
insulating concretes of similar properties are 
usually more conveniently obtained by em- 
ploying the appropriate lightweight refractory 
aggregate (see Table VII) and normal mixing 


Taste Vil 


(Mix proportions 


Typical Properties 


Fired density 
(ib/cu. ft) 


Ageregate Cement 


Vermiculite High-alumina 


Diatormite High-alumina 


Expanded clay High-alumina 


Pure calcium alum 
nate 

Pure calcium 
nate 


Crushed H.T. insulating 
brick i 


Bubble alumina alumi 


procedures. For instance, B.I.S.R.A. has 
reported the use of high-alumina cement 
vermiculite precast units for “ hot tops.”” The 
use of this type of insulating concrete with its 
comparatively low temperature limit appears 
at first inadvisable when others made with 
alternative lightweight aggregates are capable 
of withstanding much higher temperatures. 
The choice of vermiculite concrete was 
probably because its extremely low thermal 
conductivity was considered of overriding 
importance and sufficient protection from the 
high temperature could be achieved by thinly 
cogting the units with fireclay. 

Refractory and insulating concretes are 


1 volume cement : 
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used extensively in the ceramic and metal 
industries for bogie car tops. These may be 
cast in situ or constructed from precast units. 
[he latter method was adopted for the bogie 
top of a furnace employed for firing invest- 
ment moulds (see Fig. 6). At the kiln exit the 
temperature is approximately 1100 deg. Cent. 
and the thermal shock 
caused by the sudden 
exposure to ambient 
temperature shortened 
the life of firebrick 
blocks to three months. 
This life was improved 
to over twelve months 
by using refractory 
concrete precast units. 


CONCLUSIONS 


The development of 
precision casting pro- 
cesses is still being 
actively pursued and 
attention appears to 
be centred on new 
methods using mould 
materials which (1) are 
cheap and necessitate 
less labour and over- 
head costs ; (2) possess 
requisite strength and 
thermal properties per- 
mitting the design of 
moulds yielding a better 
ratio of cast metal to 
refractory, and yet maintaining directional 
progressive solidification; (3) are non- 
reactive with the metal, a property which 
becomes more essential in vacuum casting. 
For these reasons the investment founders of 
the larger organisations previously employing 
the grey high-alumina cement have either 
changed over to the use of the pure white 
calcium aluminate cement or are investigating 
it. The aggregates employed with the latter 
cement are often molochite, sillimanite, and 
crushed firebrick, but at least one firm special- 
ising in developing new processes is recom- 
mending basic aggregates containing no silica 
or iron compounds, e.g. fused alumina and 
fused magnesia. Recent development work 
appears to be now directed towards the pos- 
sible use of the white calcium aluminate 
cement in dip coats and shell moulds. 


of Refractory Insulating Concretes 


3-4 volumes aggregate) 


Thermal 
Specific heat | conductivity. 
B.Th.U./(cu. ft); B.Th.U./(sq. ft) 
(deg. Fah.) (hour)(deg 
ah./in) 


Normal service 
temperature 
limit, deg. Cent 


Therma! 
diffusivity 
(sq. ft/hour) 


850-1000 
deg. Cent. 
850-1000 
deg. Cent 
1100 deg. Cent 


oll 
010 
013 


013 1500 deg. Cent 


023 1700 deg. Cent 


On the other hand, the pure white cement 
does not appear to have been considered at all 
for moulds in shops specialising in heavy iron 
and steel castings although possible applica- 
tions can be envisaged. Developments of the 
use of high-alumina cement in this field has 
perhaps been stimulated by the recommend- 
ations of the Joint Advisory Committee on 
Conditions in Iron Foundries”! which directed 
attention to the need for finding substitutes 
for the various cereal or resin binders which 
would not give off irritating or offensive fumes 
when baking or casting. 

Finally, although an attempt has been made 
in this article to review the present and possible 
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Fig. 7 —Typical casting from refractory concrete 


mould 


future uses of refractory hydraulic cements in 
foundry casting, it will be appreciated that it 
is not possible to give precise details of the 
processes employed, particularly in invest- 
ment casting, owing to the justifiable reticence 
of users to divulge these facts or, at least, to 
encourage their publication, and it is prob- 
able that several suggested avenues of investi- 
gation have already been tried successfully. 
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Pneumatic Conveyors 


A PNEUMATIC conveyor system has _ been 
developed by Acme Conveyors, Ltd., 1, Bradford 
Street, Walsall, Staffs, for handling foundry 
sands and similar materials, using low pressure 
air and small diameter pipes. These conveyors 
are made to handle tonnages up to 20 tons per 
hour over distances of up to 500ft, and with 
3in, 4in and Sin diameter pipe sizes. 

A medium pressure air supply of about 5 Ib 
per square inch is used in the Acme system 
which can operate with the material being con- 
veyed either by suction or with positive pressure. 
The use of small diameter piping in the system 
calls for a relatively small quantity of air for 
actually conveying the material and the air 
required varies between 200 and 1000 cubic feet 
per minute, depending upon the tonnage to be 
handled and the distance covered. 

In addition to this form of pneumatic con- 
veyor for sands the firm is also manufacturing a 
range of pallet, belt, vibrating, plate and apron 
conveyors, for mould and materials handling in 
foundries. 
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** Vanguard’ Progress 


The flight test programmes of the Vickers 
“ Vanguard ”’ airliner is now in progress, the first 
machine, which is the only one instrumented for 
in-flight resonance testing, being now fitted with 
additional fin area in the form of a fillet extending 
forward along the fuselage (see page 182, 
January 30 last). This machine and the other 
now flying, the first of twenty for British European 
Airways, will carry out the bulk of a certification 
test programme involving over 1000 hours’ flying. 
The third aircraft will carry some instrumentation, 
but be completely furnished: it is hoped to 
achieve certification at the end of this year 
“* Vanguard "’ aircraft will also have to carry out 
proving flying of the Ralls-Royce ‘‘ Tyne *’ engine, 
on the extreme performance of which the aircraft 
depends for its advertised unsurpassed economy. 
Another attractive claim made for the very large 
transport is that it will be easily accepted by air 
crews with ‘‘ Viscount’’ experience, since its 
approach and landing speeds are virtually the same, 
and its handling qualities at least as good. 





CENTRE is seen a test rig on which the aircraft 
hydraulic system is undergoing cycles of operation 
simulating complete flights. In the foreground are 
the dummy main undercarriage units, to which 
are attached counterweights and rubber springs 
to simulate the in-flight loads, while the inner 
port wheel hides the steerable nose-wheel unit. 
Between the main wheels can be seen the replica 
of the centralised hydraulic equipment compart- 
ment in the underfloor bubble, 

BOTTOM is the test rig for the main electrical 
system. Freedom from trouble being at least as 
important as weight and cost in the ancillaries of a 
commercial aircraft, a 28V d.c. system has been 
adopted in order to make the most use of highly 
developed equipment : it will be possible to start 
a ‘‘ Vanguard '’ with the same ground equipment 
used for a ‘' Viscount.”’ To save weight, the 
generators yield variable-frequency a.c. (brushless 
alternators are not used, since at the conservative 
altitudes used by ‘‘ jet-prop "’ aircraft brush wear 
is not a problem) and that part of the 300kVA total 
not used for de-icing the propellers, intakes and 
empennage is rectified by four silicon diode 
assemblies with integral cooling blowers, seen on 
the second shelf. Below are the batteries, beside 
them the ground supply plug. All this equipment 
is installed together in another underfloor bay. 
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We illustrate some aspects of the very large 
engineering programme needed to consummate 
such a major project. TOP can be seen a centre 
section : the wing is built as a torsion box with 
three shear webs and upper and lower flanges 
machined from the solid with integral stiffeners, 
and is jointed each side of the fuselage and out- 
board of the engines. The torsion box is an 
integral fuel tank, and sufficiently large apertures 
are left in the members for maintenance crews 
to reach any part of the inner surface. Where the 
wing meets the constant-section, double-bubbie 
fuselage, the webs are integral with the fuselage 
formers : notice that there is no wing root fillet, 
the wing being virtually at mid-position on the 
lower bubble. The structure is basically fail-safe, 
with duplicated load paths: for instance, the 
loads on door openings can be supported either 
by the machined door frame or by the local rein- 
forcements bonded to the skin. The windows are 
large vertical ovals virtually the same as those cf a 
** Viscount.’’ - The jigs used for the construction 
of the machine are so complete that all minor 
components are expected to be interchangeable 
between aircraft. 
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LETTERS AND LITERATURE 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


EDUCATION FOR DESIGN 


Sir,—I was very interested to see in your 
leading article of May 29 that you have 
again taken up the vital topic of education 
for design. I must, however, question your 
assumption that “ No one man can nowadays 
undertake the whole design of anything 
other than a very simple product.” The 
modern growth of technology makes the 
designer's task easier nowadays than ever 
before. He has a great range of materials, 
standard parts and specialised services at his 
disposal, and the blessings of a modern 
system of limits and fits. All these facilities 
make his task easier and leave him free for his 
real function, which is the architecture of 
machinery. Surely a design that could have 
been executed by a single designer in the past 
can be done so more easily to-day ? I do 
not think that any given number of designers 
working for a year will produce a greater 
quantity or a better quality of machinery if 
they are grouped in teams than if they work 
individually. 

The real reason for team work in drawing- 
offices is usually that the job is required 
urgently. A philosophy of design cannot be 
founded on the assumption that panic is a 
normal state. Team work in design is very 
much subject to the law of diminishing 
returns, since very few men have a gift of 
co-operation in design, fewer still can lead 
such a team and the work’ is usually dragged 
down to the quality of the team’s worst 
member. 

I have worked as a member of design 
teams, mostly on special purpose machines, 
and in my experience it is a matter of design- 
ing your particular unit and getting it in while 
there is still room, the designer of the main 
structure continually modifying his drawings 
to accommodate the various units. Eventu- 
ally the machine degenerates into a meaning- 
less hotch-potch of brackets and slabs, held 
together by dowel pins. The energies of the 
team are towards the end concentrated on 
issuing modification notes. Finally, a junior 
draughtsman is instructed to “ design ’’ some 
sheet metal covers and an “ industrial 
designer” perhaps consulted on a suitable 
colour to paint them. The machine is never 
satisfactory and-is the subject of continual 
tinkering under the excuse of development. 

It is this continual tinkering that provides 
employment for the increasing legion of 
designer-draughtsmen, leaving little time for 
real design and driving the competent engineer 
to seek other employment. Can we really 
say that this nonsense can be remedied by 
yet more tinkering, complicated this time by 
amateur interference ? Or would we not do 
better to master the principles of what we 
rightly claim to be an art, face the fact that 
an ugly, inconvenient machine is a bad 
machine and its designer a bad engineer, and 
develop a balanced science of design that we 
can really call the Architecture of the 
Machine ? 


Machine design is still in its infancy and 
the education of this infant requires much 
more than a smattering of good taste acquired 
by looking at beautiful objects. My own 
view is that we require : 

(a) Research into the history of machine 
design as part of a comparative study of the 
applied arts. 

(b) A new type of designer working under 
new conditions—it is under the competition 
of such men that poor design will really be 
felt as an economic penalty. 

SAMUEL MOLIAN 


Wimbledon, 
London, S.W.19, 
May 30, 1959. 


FLOATING STATIONS FOR NUCLEAR 
POWER PLANTS 


Sik,—Reading your Editorial article on 
“Nuclear Power at Sea” put me in mind 
of the letter, which you so kindly published 
in the February 8, 1957, issue of your 
journal, which suggested that nuclear power 
plants for generating electricity could be 
built on floating stations at sea. This is, 
of course, not a novel proposal as floating 
power plants have been built although of 
smaller size than a modern power station. 
It is suggested that the nuclear reactors 
should be either of the enriched fuel type 
using NaK coolant, or that they should be 
of the boiling water design. I think the 
latter now seem to be preferable. These 
would be cheaper and of less bulk and 
weight than the gas-cooled reactor at present 
being used and considered for land based 
power plant. 

If ships are to be provided with nuclear 
power, why not have floating nuclear power 
Stations? They could be constructed more 
cheaply than the land-based plants which 
involve so much in the way of civil engineer- 
ing works. The floating pontoons could be 
constructed in sections, floated into “ Mul- 
berry ” type docks where the plant could be 
erected under factory conditions. The com- 
pleted power station would then be floated 
out a few miles, provided with sea-anchors 
and stabilising devices, and then connected 
by a submarine cable to an h.t. substation 
on the coast. The “ Mulberry ” type docks, 
of which there may be several, situated as 
near to manufacturer’s works as possible 
(say, mear Belfast, Newcastle, Thames 
Estuary, Southampton and Cardiff), would 
be provided under a scheme sponsored 
jointly by the Ministries of Power and 
Transport. The reason for this is that these 
could be used subsequently for the construc- 
tion of large nuclear propelled ocean-going 
surface ships and submarines. It is also 
conceivable that such “ Mulberry” docks 
could be used for commercial and passenger 
services, the latter requiring that landing 
platforms be built for the use of multi- 
passenger auto-gyro communication with 
the inland towns and cities. 

By doing great things in new ways we 
will keep our country to the forefront of 


development so that we may be in a position 
to enjoy the fruits of prosperity which future 
expansion in trade, commerce, international 
travel and communication, have to offer us 
in the years ahead. 


F. H. E. Myers 


Selsdon, 
Surrey, 
May 26, 1959. 


Book Reviews 


Introduction to the Design of Servomechanisms. 
By J. L. Bower and P. M. SCHULTHEISS. 
Chapman and Hall, Ltd., 37, Essex Street, 
London, W.C.2. Price 104s. 

THIS is yet another book written around a 
series of lecture notes, this time at Yale 
University. As such, one might expect the 
treatment to be theoretical and this turns out 
to be the case. However, whilst the lectures 
may have provided the basis for an excellent 
introduction to the design of servomechan- 
isms, the book is unlikely to help anyone 
except possibly a brother lecturer who intends 
to prepare a course along the same lines. It 
certainly would be of very limited interest to 
the practising engineer and does not, in our 
opinion, add anything to the already large 
number of books on the same subject. 

The object of the book, as quoted in the 
introduction, is stated to be that of providing 
the answer to one simple question, “ Given 
the basic components of a servo system and a 
set of performance specifications, what should 
be the form of the complete lpop gain 
function ?”’ Basic concepts are covered in 
an introductory chapter followed by a chapter 
on introductory mathematics. Various trans- 
fer functions are considered with the emphasis 
quite correctly on the Laplace Transform, 
but considerable prior knowledge of mathe- 
matics is necessary to understand fully this 
chapter. The third chapter goes on to discuss 
harmonic analysis leading up to transfer 
functions and phase and gain relationships. 
The following chapter sets out to explain 
feedback and introduces a strictly mathe- 
matical definition of stability and this is 
followed by a chapter on the Nyquist 
criterion. This is again highly mathematical 
and precise, and certainly goes more deeply 
into the theory than is necessary for an 
engineering understanding. There are, how- 
ever, a considerable number of useful 
examples at the end of this as of most other 
chapters. 

Chapter Six sees the introduction of the 
Bode diagram which is discussed and used at 
great length in this book. This leads up to 
the introduction of system synthesis in which 
methods of improving stability are considered 
using the Bode approach. This chapter 
outlines quite reliable and, what is more, short 
techniques for the introduction of simple 
filter circuits. In the following chapter, 
various performance criteria in common use 
are described and they are divided into three 
general classes: frequency domain, time 
domain, and steady state criteria. All are 
considered but impulse and step function 
response, under the heading of time domain 
criteria, are treated very hastily. Steady 
State errors in various systems are discussed 
and an error series technique used to give the 
dynamic error effect. The effect of output 
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and extraneous disturbances such as, for 
example, output loads, are also considered. 

Having established further synthesis tech- 
niques, Chapter Eight goes on to discuss 
their application to minor loop within a 
control system. Bode diagrams again play 
their full part and some minor loop design 
techniques are given. Non-linearities and 
parametric variations are included and also 
the effect of loads and other extraneous 
disturbances. A very extensive chapter follows 
on Root Locus technique, starting with a 
broad description and proceeding to some 
interesting results from theory of equations. 
Once the location of all poles has been 
accomplished by the Evans technique, the 
complete transient response can be obtained 
and a method is described for extending the 
graphical techniques to evaluation of tran- 
sient response. A short chapter follows on 
Statistical techniques, setting out to give a 
more precise formulation of the somewhat 
intuitive concepts of response to arbitrary 
disturbances and to develop formal methods 
for utilising, in system design, whatever 
statistical information may be available. The 
power spectrum and the effect of a linear 
filter on it are discussed and the r.m.s. error 
criterion introduced with some of its associ- 
ated computational difficulties. 

The final chapter discusses non-linearities 
starting off with limiting of the linear range as 
one which is susceptible to analytical treat- 
ment. The theory of small perturbations is 
introduced, but the standard phase plane 
techniques of non-linear analysis omitted. 
Step by step computation in the analysis of 
non-linearities in the operating range is 
discussed, and the concept of stability touched 
upon in a highly mathematical way. A useful 
appendix on some servomechanism compon- 
ents and their transfer functions is added. 

This book is highly theoretical in its com- 
plete outlook and falls between an engineering 
understanding of servomechanisms and a 
rigorous mathematical treatment. What func- 
tion it actually fulfils is difficult to decide: 
possibly some lecturer may find it useful in 
expanding his notes on various topics and the 
examples would undoubtedly be of interest 
to him. 


Constitutional Diagrams of Uranium and 
Thorium Alloys. By F. A. RouGH and 
A. A. BAuER. Addison-Wesley Publishing 
Company, Inc., 10-15, Chitty Street, Lon- 
don, W.1. Price 5.00 dollars. 

Tuis book is probably the most comprehensive 

survey of alloy systems based on uranium and 

thorium available in a non-classified form. 

It is a reference book concerned with present- 

ing the constitutional and crystallographic 

data for the metals uranium and thorium and 
for binary and a few ternary systems based 
on them. Sixty-five uranium binary systems, 
sixteen uranium ternaries, forty-four thorium 
binaries and the Th-Be-Si and Th-Bi-Pb 
systems are reviewed. Only about half of 
these systems are illustrated with constitu- 
tional diagrams since the information avail- 
able on many of the systems is insufficient. 

There are a few instances, notably U-Ga; 

U-Rh ; U-Co-Ni; U-Fe-Ni; U-Mn-Ni ; 

where part of the diagram is plotted but the 

form of the diagram is either debatable, as for 

U-Ga, or the information so incomplete as in 

the four other systems mentioned above, 

that the attempt to include the diagram is 
hardly worthwhile. Generally, however, the 
data and diagrams of the more important 
systems from a nuclear engineering point of 
view are well presented. The modified 

Metals Handbook system of notation for the 

diagrams has been used in illustrating the 

constitutional work. The crystallographic 
data describe the type. dimensions and num- 
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ber of molecules of the unit cell and the 
density and space group of the phases for 
which the data are known. The amount of 
space devoted to each of the systems is in 
keeping with the data available and their 
importance to nuclear engineering at present. 
Thus, there is a variation from four lines to 
cover a system such as uranium with one of 
several of the rare earth metals to four pages 
for the binary system of uranium-oxygen. 

Beyond the constitutional and crystallo- 
graphic information, the text is limited to 
comments on the degree of inconsistency or 
agreement between different workers examin- 
ing a given system. The original papers are 
quoted, in fact, the book contains over 400 
references, but in a few cases the original work 
is still classified and, therefore, not immedi- 
ately available to the general reader and in 
others the information has been obtained by 
private communication. Most of the informa- 
tion has been taken from American and 
United Kingdom sources with a few references 
to other European sources. 

This book is highly specialised and has a 
more limited appeal in the United Kingdom 
than in the country of its origin. The avail- 
ability of U235 in the U.S.A. is sufficient to 
warrant consideration of fuel systems enriched 
in U235 so that considerable alloying of the 
uranium can be tolerated. Production of 
U233 from thorium encourages interest in the 
thorium systems. In the United Kingdom, 
the production of plutonium from reactors 
already in operation makes enrichment of 
nuclear fuels by plutonium a more attractive 
proposition than fuels enriched with U235. 
Thus, the plutonium alloy systems are likely 
to be of greater interest. 


Principles of Transistor Circuits. By S. W. 
Amos. Iliffe and Sons, Ltd., Dorset 
House, Stamford Street, London, S.E.1. 
Price 21s. 

By devoting two introductory chapters to the 
basic characteristics of transistors, the author 
helps the reader to study the remainder of 
the book free from the misconceptions which 
arise when an attempt is made to relate 
too closely the electrodes of a transistor and 
its phenomena to the components and 
behaviour of a thermionic valve. The 
account of the electron and hole theory for 
point contact and junction transistors is 
presented with a logical development which 
helps understanding, and makes it easy for 
the reader to refer back to the fundamentals 
on which later stages of the argument are 
based. The first two chapters lead up to 
simple calculations of current amplification, 
voltage gain, power gain, and variation of 
current amplification with frequency. In 
the next three chapters the author deals with 
common-base, common-emitter and common- 
collector amplifiers, giving their fundamental 
circuit diagrams. This leads to the con- 
sideration of multi-stage and power amplifiers 
and so to the transistor superheterodyne 
receiver, this being the stage at which 
oscillators, frequency-changers and detectors 
are introduced. A final chapter reviews 
some applications of transistors in general 
electronic circuitry and their use as d.c. 
converters. A section on transistor-stabilised 
power supplies might well be added here in a 
future edition. Other kinds of transistors 
dealt with briefly in the closing pages include 
photo-transistors, tetrodes and field-effect 
transistors. The numerous circuit diagrams 
in all chapters are clearly presented and 
confined to essentials, so that an under- 
standing of the book will present no difficulty 
to readers familiar with radio fundamentals 
but having no previous knowledge of the 
transistor. 
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Books of Reference 


Chemical Engineering Data Book. By T. K. 
Ross, Ph.D., M.Sc., and D. C. Freshwater, Ph.D. 
Leonard Hill [Books], Ltd., Leonard Hill House, 
Eden Street, London, N.W.1. Price 84s.—This 
volume, the twenty-fourth edition, has been 
completely rewritten from the former Chemical 
Industries, of which it incorporates the twenty- 
fourth edition, and now covers the whole fie!d 
of chemical engineering, and includes an immense 
amount of fundamental data, together with 
worked examples of its application to practical 
problems. There are four main sections of which 
the first deals with general considerations which 
affect the chemical engineer; the various 
chapters touch upon economies, fuels, refrigera- 
tion, engineering and materials. Section 2 is 
concerned with chemical engineering science, 
such as material and heat balances, heat trans- 
mission, transport, distillation, air conditioning 
and instrumentation, &c., and the descriptive 
part of each chapter concludes with quantitative 
relationsh ps and worked examples of problems. 
The next section, headed applications to design, 
discusses process evaluation, followed by three 
examples of plant design based upon fundamental 
principles, including a cCausticising plant, an 
acetone recovery plant and a plant for 1500 tons 
per year of ethyl acetate. Extensive chemical 
and physical tables, and other essential data 
are included in Section 4, together with indices 
listing the manufacturers of chemical and raw 
materials, plant, machinery and equipment, and 
a directory of trade names. 


Directory of Shipowners, Shipbuilders and 
Marine Engineers, 1959. Fifty-seventh edition. 
Tothill Press, Ltd., 33, Tothill Street, London, 
S.W.1. Price 40s.—This handy directory, which 
provides ready access to information concerning 
those engaged in shipowning and shipbuilding, 
has again had to be expanded to include par- . 
ticulars of the many recently formed companies. 
The shipowners’ section continues to be largest 
and totals about 630 pages, which give details 
of the various companies and particulars of 
individual units of the fleets. Additional names 
have been included in the lists of shipbuilders, 
marine engine builders and dry dock owners; 
information is given concerning personnel 
and building capacity, sizes of berths, types of 
machinery manufactured and repair facilities 
available. There follow lists of trade and tech- 
nical organisations, consulting naval architects, 
marine engineers and ship surveyors, particulars 
of experiment tanks. Details of the main classifi- 
cation societies are recorded, including the names 
of surveyors at home and outports, as are also 
the particulars of the Government departments. 
A comprehensive index links ships with owners 
and there is a geographical index setting out the 
names of shipowners, shipbuilders, ship repairers 
and marine engine builders arranged alpha- 
betically in order of countries and towns. Other 
indices relate to telegraphic addresses, a general 
list of companies and of personnel. 


Books Received 


Surface Defects in Ingots and Their Products. 
Second edition. Iron and Steel Institute, 4, Gros- 
venor Gardens, London, S.W.1. Price 25s. 


Operations Research for Industrial Management. 
By D. N. Chorafas. Chapman and Hall, Ltd., 37, 
Essex Street, Strand, London, W.C.2. Price 70s. 


Elements of Physical Metallurgy. By A. G. Guy. 
Addison-Wesley Publishing Company, Inc., 10-15, 
Chitty Street, London, W.1. Price 9.50 dollars. 


Registrierinstrumente. Second edition. By A. Palm. 
Springer-Verlag, Berlin-Wilmersdorf, Heidelberger 
Platz 3, German Federal Republic. Price DM.27. 

Introduction to Advanced Dynamics. By S. W. 
McCuskey. Addison-Wesley Publishing gy 
Inc., 10-15, Chitty Street, London, W.1. 

8.50 dollars. 

Béton Précontraint Etude Théorique et Experi- 
mentale. Vol. 2, Constructions Hyperstatiques. By 
Y. Guyon. Editions Eyrolles, 61, Boulevard Saint- 
Germain, Paris, 5e, France. Price 9684 francs. 


Das Walzen Von Hohlkérpen und Kalibrieren Von 
Werzeugen Zur Herstellung Nahtloser Rohre. By 


P. Griiner. Springer-Verlag, Berlin-Wilmersdorf, 
Heidelberger Platz 3, German Federal Republic. 
Price DM.52.50. 
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Motor Ship for Southampton and Cowes Service 


** Carisbrooke Castle ”’ 


By G. W. TRIPP, O.B.E., F.S.G.L., 
M.LC.E. 


The ** Carisbrooke Castle,” illustrated here, 


is designed to augment the transport 


facilities for motor vehicles and passengers 
between Southampton and Cowes. There is 
accommodation for forty-five vehicles and 
500 passengers. The ship was built by 
John 1. Thornycroft and Co., Lid., with a 
fonnage of 671 gross and an overall length, 


including ramp and fender, of \9\ft. Two 


900 h.p. Crossley engines give a service 
speed of 14 knots. 


OR close on a century a service has been 
maintained between Southampton and 
Cowes by a company boasting the longest 
name of any British steamship line 


England Royal Mail Steam Packet Company, 
Ltd., but now colloquially known as Red 
Funnel Steamers, Ltd. This company was 
incorporated in 1861, and for seventy years 
the service was maintained by paddle 
steamers, of which the largest and fastest was 
** Balmoral,” a vessel of a tonnage of 471 
gross, and capable of a speed of 20 knots. 
She, however, was mainly engaged on excur- 
sion work. In 1931, a revolutionary step 
was taken in that hitherto all vessels serving 
the Isle of Wight, both railway and privately 
owned, had been paddle steamers, a twin- 
screw motor vessel was delivered to the com- 
pany. “ Medina” (Fig. 1) is a ship with 
the following principal dimensions :—Length, 
143ft; breadth, 28-ift; depth, 8-7ft; 
tonnage, 342 gross. She was driven by oil 
engines delivered to the builders, John I. 
Thornycroft and Co., Ltd., by L. Gardner 
and Son, Ltd.; she had two sets of oil engines, 
each having six cylinders with a diameter of 
llin and stroke I3in. They were two-cycle, 
direct-reversible, compression-ignition, airless 
injection type. She was re-engined in 1953. 
Although a paddle steamer, * Gracie 
Fields,” was added to the fleet in 1936, she 
was a war casualty, and the next vessel to 


Fig. 1—** Medina,”’ the first motor-driven vessel for Isle of Wight services 


that of 
the Southampton Isle of Wight and South of 


appear was “* Vecta,”’ an interesting example 
as she was driven by Voith-Schneider pro- 
pellers, which enabled her to move laterally 
without forward or backward movement. 
In spite of the advantages it was found that 
her propellers developed defects and main- 
tenance costs were high, and she was con- 
verted to diesel-electric drive with normal 
screw propellers, her main engines being 
undisturbed. Her speed on trials had been 
15-45 knots, but after conversion her trial 
speed was 14-92 knots. So satisfied were 
the company with her that in 1949 a new 
** Balmoral’ was added to the fleet. She 
was somewhat fully described in a former 
number* and is a vessel very similar to 
 Vecta,” but slightly larger, having a tonnage 
of 688-1 gross. In the light of experience 
gained, the deck arrangements were different, 
the space reserved for cars being forward, 
and the dining saloon aft. 

At the beginning of the present year the 
passenger fleet consisted of the three motor 
ships already mentioned and the paddle 
steamer “* Princess Elizabeth ’’ (Fig. 2). She 
was built in 1927 by Day Summers and Co., 
of Southampton, her principal dimensions 
being: length, 195ft; breadth, 24-2ft ; 
depth, 8ft ; tonnage, 388 gross. Her paddle 
wheels are driven by two-cylinder steam 
engines, with cylinder diameters of 23in and 
48in, and a stroke of Slin. She has always 
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been noted for her smart appearance and 
spick and span engine-room, and many will 
regret her passing. 

The company also possesses a car ferry 
“Norris Castle.” She is a converted tank- 
carrying craft, and, in addition, there is also 
a fleet of twin-screw tugs, both steam and 
diesel, some of which have been described in 
these pages.T 

The increase in the number of cars being 
taken to the Island decided the company to 
modernise and increase facilities for car 
transport, and a new vessel was ordered 
from John I. Thornycroft and Co., Ltd., 
which was launched last November and 
named ‘Carisbrooke Castle.” She is 
of similar dimensions to ** Balmoral” and 
“ Vecta,”” these being: length, overall 
(including ramp and fender), 191ft 2in, on 
waterline 180ft; breadth, moulded, 40ft ; 
depth, moulded to main deck, 10ft 7in ; 
draught, amidships, 6ft ; tonnage 671 gross. 
The vessel has been built to Ministry of 
Transport Class 1V and Lloyd’s classification 
Al for service between Southampton and 
Cowes. She incorporates a number of 
modern developments and will maintain a 
regular service to both West and East Cowes. 
Vehicle loading and unloading are effected 
not only by means of an articulated ramp 
(Fig. 3) at the extreme fore end of the vessel, 
but also side loading is catered for. Sliding 


| THe ENotNeer, June 1, 1956, page 604. 





Fig. 2—** Princess Elizabeth,”® the last of a long line of paddle steamers 
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ship side doors give access to the sheltered 
car deck, and hinged bulwark doors forward 
are for larger vehicles. To assist in the 
stowage of vehicles a turntable with a dia- 
meter of 13ft is fitted flush into the after end 
of the car deck to enable vehicles to be stowed 
advantageously. Forty-five motor-cars and 
commercial vehicles can be carried, as well 
as about 500 passengers, whereas, if used 
exclusively for passengers and mails, 1200 
can be taken. 

The general layout of the vessel is as 
follows : on the boat deck forward is the 
spacious wheel-house, with modern aids to 
navigation, and immediately astern of this 
is the captain’s cabin, behind which is an 
open deck for passengers, supplied with 
seats. Two Il6ft lifeboats, mounted on 
Schat high-level davits, are fitted on the boat 
deck. On the promenade deck forward is 
a large observation lounge with specially 
large windows affording an uninterrupted 
view, with a buffet bar, and adjoining it a 
saloon with another bar. Seating on this 
deck is protected from the weather by glass 
windows at the sides. There is adequate 
toilet accommodation and a ladies’ rest 
room. Separate cabins are provided for 
the chief engineer, second engineer, mate, 
and chief steward on the main deck, where 
there are officers’ mess and crew’s mess 
rooms on the same deck, the crew being 
accommodated on the lower deck. It might 
be mentioned that all exposed passenger 
decks are covered with #in thick deck 
composition. 

The deck machinery is of the hydro-electric 
type, and consists of one cable lifting and 
warping capstan on the starboard side and 
one warping capstan on the port, both being 
fitted forward, and two ramp _ hoisting 
winches placed in machinery houses port 
and starboard forward and one warping 
capstan fitted aft. The steering gear is hand 
and power electric hydraulic, the motor, 
rams and pump being positioned in the 
steering compartment coupled to twin 
spade rudders, the bridge control being by 
telemotor gear. Solid rubber side fenders 
are fitted over the entire length of the ship. 
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Fig. 4—Engine-room looking forward 


The main propelling machinery (Fig. 4) 
was supplied by Crossley Brothers, Ltd., 
Openshaw, Manchester, and consists of 
two type HRN 8/45 vertical two-stroke 
cycle direct reversing marine diesel engines, 
each engine having eight cylinders with a 
bore of 10-Sin and a stroke of 13-5in giving 
a continuous rating of 900 b.h.p. at a speed 
of 450 r.p.m., the total brake horsepower 
being 1800. The line shafting runs in 
** Michell’ plummer blocks, and the pro- 
peller shafts run in oil bath stern tubes, 
with ‘** United States ’’ rotary metallic pack- 
ings fitted at both the inboard and outboard 
ends of tubes. The propellers are three- 
bladed of manganese bronze, designed and 
manufactured by the builders. A mean 
speed of 14-7 knots was obtained on trials, 
the required service speed being 14 knots. 


Fig. 3—Car ramp in down position 


A specially designed ** Thornycroft ’’ funnel 
prevents the exhaust gases from coming on 
the deck, and in it are housed the silencers. 
The main engine controls are centralised 
inboard at the forward end of the 
engines. 

The auxiliary machinery consists of three 
50k W, 220V diesel generating sets, one diesel- 
driven compressor set, one electrically- 
driven compressor set, two electric bilge 
and general service pumps, two electrically- 
driven main engine fresh water cooling 
pumps, one electrically-driven domestic fresh 
water supply pump, one shore supply motor 
generator set, one main switchboard, one 
fuel oil transfer pump electrically driven, 
one electrically-driven fire pump, two oil- 
fired automatic hot water and heating 
boilers, one 25in diameter axial flow supply 
fan, electrically driven, and one 10in diameter 
electrically-driven reversible fan. Both main 
and auxiliary engines are arranged to work 
on a closed fresh water cooling system, 
the necessary Serck heat exchangers being 
fitted. 

Electrical power at 220V d.c. is normally 
supplied by the three 50kW diesel generators, 
but as certain services are required to run 
through the night a 5kW motor generator 
set is fitted to operate from a shore supply. 
As this supply differs at the two terminal 
ports, being 415V three-phase at South- 
ampton, and 480V single-phase at Cowes, a 
transformer has been incorporated in the 
motor generator set so that it may run from 
either. The switchboard is of the open 
marine type designed and constructed 
by the shipbuilders. There is a public 
address system for the passengers and 
crew, with separate loudspeakers for moor- 
ing orders. A sound-powered telephone 
provides communication between the wheel- 
house and engine-room, and a Pye ** Ranger” 
v.h.f. is fitted to work in conjunction with 
the port information service. 

This ship would appear to be admirably 
suited to the work it will be called on to 
undertake, and from the point of view of 
the passenger is the most comfortable vessel 
plying between the mainland and the Isle of 
Wight. At the same time it is sad to think 
that her advent knells the doom of **Princess 
Elizabeth ’’ and in a lesser degree the inter- 
esting conversion ** Norris Castle.” 
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Electrical Research Association 


The annual report of the Electrical Research Association for the year ended 
December, 1958, was presented at the annual general meeting of the Association 


on May 6. 


Some of the lines of research described in the report are briefly 


referred to below. 


Insulation.—Research work on dielectrics 
has been in the forefront of the Association's 
effort for a number of years. The results of 
much of this work are generally more import- 
ant than spectacular, the end product being, 
usually, a new or revised British Standard. 
Of the thirty-five British Standards relating 
to insulating materials nearly three-quarters 
were drafted by E.R.A. committees. Typical 
of the new reports is one assessing test 
methods for evaluating thermal endurance 
of varnished fabrics. Reports on better 
methods of testing the impact strength of 
solid insulating materials are being issued. 
The Norwegian tracking test for such 
materials has been assessed and a sub- 
stantial improvement in the whole technique 
of tracking tests is likely to follow the success- 
ful design by the E.R.A. of an automatic 
tracking tester, which materially reduces the 
manpower needed for what is, at present, 
a tedious task. 

In basic research on breakdown of liquids 
carried out at Queen Mary College, London, 
and partially supported by E.R.A. results 
more amenable to interpretation than is 
usual in this subject have been obtained with 
liquid argon as an experimental material. 


One discovery springing from this work is 


the unexpectedly large influence of the 
anode material ; another is the importance 
of trace quantities of oxygen in solution 
because of its high electron attachment 
coefficient. 

Electric Arc and Switchgear.—Recent 
E.R.A. work on the formation of discrete 
cores to an electric arc is now being supple- 
mented by a study of the equally important 
arc boundaries, with the help of a lenticular 
plate high-speed camera giving 100,000 
frames per second. Continuous review is 
being made of means of the accurate measure- 
ment of high temperatures in arc and pinch 
discharges. To give more information on 
the nature of circuit severity an experimental 
method has been devised in which circuit 
constants before and after current zero can 
be made to differ. Preliminary results 
indicate that circuit severity is not neces- 
sarily simply related to restriking voltage. 

Work on vacuum switching has already 
yielded results of practical importance on 
certain medium and low-power ranges and 
is being continued. The main concern 
however has been with explorations at high 
power where the release of gas from surface 
monolayers raises crucial problems. This 
work is being supplemented by a contract 
from Harwell for the switching of very heavy 
field currents in connection with the thermo- 
nuclear research programme of the U.K. 
Atomic Energy Authority. 

A short investigation has been done to 
show the feasibility of the synthetic test 
method proposed by the E.R.A. and other 
bodies. Up to a single half-cycle of current 
no difficulties have been met. Work has 
also been done to determine whether it is 
possible to devise criteria for assessing the 
eflicacy of any given synthetic test, by 
making measurements of current and volt- 
age around the current-zero period. How- 
ever the extension of this work into the 


practical range is stated to be severely 
hampered by the limited power available 
at the Perivale establishment. When switch- 
gear research moves to Leatherhead (the lease 
on the Perivale premises expires in 1963) a 
much larger generator or generators will be 
needed to provide the short circuit test capa- 
city demanded by modern electricity systems. 
The existing small machine will eventually 
be transferred to Leatherhead for use as an 
auxiliary but the cost of the new machines is 
not likely to be less than £250,000. 

A new problem in protection against 
lightning is posed by the use of transmission 
voltages above 20UkV. During thunder- 
storms the performance of these lines is 
worse than would be expected from methods 
of forecasting which have proved satis- 
factory for lower voltage lines. An investi- 
gation of the reasons for this discrepancy has 
been started by the E.R.A. 

On flameproofing it was reported last 
year that, as a result of E.R.A. work, it was 
possible to obtain a certificate for intrinsic- 
ally safe circuits used in an atmosphere of 
ethylene. Now the necessary research has 
been done to enable three other gases 
carbon disulphide, isohexane, and butadiene 
—to be subject to the same treatment. 
Improved research techniques have shown 
that the safe gap for hydrogen is appreciably 
greater than the hitherto accepted value. It 
should now be possible to design flameproof 
apparatus for use in hydrogen and some of 
the other Group IV gases. 

Magnetic Materials —Work on magnetic 
materials includes studies at the British lron 
and Steel Research Association, on the 
influence of impurities. on the magnetic 
properties of silicon iron transformer sheet. 
Nitrogen has been shown to be much more 
deleterious than carbon and two methods of 
minimising the effect of nitrogen are being 
examined. In the first method transformer 
laminations are coated with a thin film of 
aluminium before annealing and substantial 
reduction in hysteresis loss has resulted ; 
experiments are now being done on full-size 
transformers. In the second method the 
modifying influence of titanium is exploited : 
high purity alloys containing about 0-03 per 
cent titanium can tolerate the presence of 
about 0-006 per cent by weight of nitrogen 
without a significant increase in loss. Accord- 
ingly, provided that titanium can be intro- 
duced commercially without increasing either 
the inherent nitrogen content or the risk of 
oxidation, this method may successfully 
reduce the effect of nitrogen. 

Steam.—Research on the properties of 
steam up to 750 deg. Cent. and 15,000 Ib per 
square inch is being continued at the Imperial 
College of Science and Technology, London. 
About 200 results are now available in the 
first range of the programme up to 750 deg. 
Cent. and 3500lb per square inch. The 
results are being evaluated and early publica- 
tion is expected. The second part of the 
programme, from 35001b to 15,000Ib per 
square inch is now being started. 

Steels for High Temperatures.—Rupture 
testing is now being done in fifty creep test 
units in the E.R.A. Leatherhead laboratory, 
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to complement the creep facilities of the 
National Physical Laboratory at Teddington. 
Plans are in hand to extend the E.R.A. creep 
laboratory. 

Work has been completed on the pro- 
perties of a Mo-V steel rotor forging in the 
normalised and tempered condition and a 
final report on this subject is being drafted. 
Examination of this material in the hardened 
and tempered condition shows superior 
properties in shorter time tests, but in long 
time tests this advantage may not apply. 
A Cr-Mo-V-W steel which is used for small 
rotor forgings is being examined after a heat- 
treatment which should simulate the cooling 
rate of a 40in diameter rotor. 

[ypical welded steam pipe joints in 24 per 
cent Cr, | per cent Mo, Mo-V and 18/121 
austenitic steels have been supplied by the 
pipe-makers for rupture tests on pieces cut 
axially across the weld. Bursting tests under 
creep conditions of thick-walled pipes of 
carbon, 24 per cent Cr, 1 per cent Mo 
and 18/12/1 austenitic steels have begun at 
the E.R.A. The rigs at Brimsdown power 
station for tests on steam pipe welds have been 
modified by the addition of an electrical 
steam superheater to improve the tempera- 
ture distribution. 

On Mo-V pipe, 24 per cent Cr, | per cent 
Mo pipe and tube, and 18/12/1 austenitic 
pipe and tube steels, creep tests are 
being continued to times exceeding 30,000 
hours, or to rupture if the times appear 
reasonable. 

Work has started on the relaxation testing 
in creep of bolt steels which have been 
restrained to simulate the retightening given 
to turbine bolts periodically. After appre- 
ciable straining there are indications of falling 
off in strength, but at operating temperatures 
this may not start until useful service has been 
given. 

In addition to the work on corrosion in flue 
gases undertaken by the joint B.I.S.R.A.- 
E.R.A. Steelmakers’ Panel, a test plant is 
being installed by the E.R.A. in a C.E.G.B. 
power station to compare the corrosion rate 
of a number of pipe steels in steam of normal 
power station quality. Also a sample of the 
6-8 per cent Cr-Mo-Ti steel, which has shown 
satisfactory creep resistance in experimental 
melts, has been inserted in a power station 
superheater to test its corrosion resistance. 

The creep and relaxation properties of a 
number of austenitic steels, which are in 
current use for steam power plants, are being 
determined at temperatures greater than 
1050 deg. Fah. (565 deg. Cent.). 

Rural Electrification —Growing interest is 
being shown in the work of the E.R.A. 
Shinfield station, which is largely concerned 
with electricity as a means of influencing 
plant and animal environment. This work is 
done in co-operation with Reading Univer- 
sity. Field tests of the effect of flash illumi- 
nation on laying poultry have shown that the 
time of application of the flash (that is, in 
effect, ** Reveille’) has more influence on 
egg production than do the duration or 
number of flashes or their intensity. First 
indications of the effect of various light 
regimes On the rearing of young pigs (in air 
conditioned cabins at Lane End Farm) are 
that there is no significant difference between 
batches of pigs reared in total darkness, in 
total light or with intermediate illumination 
treatments. 

Experiments on artificial illumination for 
bulb growing have yielded the interesting 
conclusions that tungsten filament lamps are 
better than fluorescent lamps, that the total 
wattage is more important than the number 
of lamps and that there is no advantage in 
raising the lamp position as the plants grow. 
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® In its work on wind power the E.R.A. has 
developed a device for making full use of the 
available wind power at any given time, the 
loads being switched on in an order of priority 
predetermined by the consumer. An 8kW 
wind-driven generator has been moved from 
Cranfield to an outstation of the Nature 
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Conservancy at Aviemore, where it is being 
operated with a load switching device of this 
kind. A 25kW machine has been erected in 
the Isle of Man after having been tested at 
Cranfield. It is working satisfactorily in 
parallel with a diesel-engined generator 
supplying a small network. 


Main-Line Diesel-Electric 
Locomotives 


Ten new 1100 h.p. diesel-electric locomotives now going into service on the Great 
Northern Line, Eastern Region, complete the series of * pilot ’’ designs ordered at 


the outset of the British Railways diesel traction programme in 1955. 


They are 


powered by a nine-cylinder version of the “* Deltic’’ two-stroke engine. 





New 74-ton B,-B, diesel-electric locomotive for Great Northern line services 


HORTLY after the original English 

Electric ** Deltic *’ 3300 h.p. locomotive 
had begun trial running in the London 
Midland Region of British Railways, it was 
announced that a smaller version of the 
** Deltic ** diesel engine would be installed in 
ten By—By 1100 h.p. locomotives, to be built 
under the British Railways modernisation 
programme by the English Electric Company, 
Ltd., with its associates, The Vulcan Foundry, 
Ltd., and D. Napier and Son, Ltd. The 
large ** Deltic,’’ described in our November 4, 
1955, issue, page 653, has two eighteen- 
cylinder engines, but the new 1100 h.p. 
locomotives now entering service are each 
powered by a single nine-cylinder opposed 
piston engine of similar design, the cylinders 
being arranged in groups of three, each 
cylinder block forming a side of an equilateral 
triangle with a crankshaft at each corner. 

The distinctive layout of the “ Deltic ~ 
engine facilitates the derivation of mechanical 
drives for auxiliaries, and in the present 
locomotives there are upper and lower take- 
off shafts for this purpose. As in the large 
** Deltic * locomotive, the upper shaft drives 
the auxiliary generator, which is mounted on 
top of the main generator but, in addition, 
one of the traction motor blowers is coupled 
to an extension of the auxiliary machine 
shaft. The effect of the relatively short 
overall length of the engine-generator set 
resulting from this arrangement, and from 
the engine configuration, is seen in the 
amount of unobstructed floor space at the 
end of the engine-room and in the side 
passages. 

A second drive is taken from the phasing 
gears at the bottom of the engine to an 
auxiliary gearbox, from which a_ vertical 


shaft is coupled to the radiator fan, and 
horizontal shafts drive the second traction 
motor blower and the air compressor respec- 
tively. The two Reavell vacuum exhausters 
are the only electrically-driven auxiliaries. 

The main generator is a self-ventilated, 
single-bearing machine with the usual 
separately-excited winding for control and 
series winding for engine starting. Auto- 
matic adjustment of excitation to match the 
generator characteristic with that of the 
diesel engine at any governor setting is 
effected by a load regulator driven by an 
electric pilot motor. Cams on the regulator 
shaft operate contacts to introduce field- 
weakening of the traction motors after all 
generator field resistance has been cut out, 
assuming that continuing acceleration of the 
locomotive unloads the diesel engine further 
and allows the regulator to be driven to the 
end of its travel. 

The four axle-hung nose-suspended trac- 
tion motors drive the road wheels through 
single-reduction spur gearing. They are 
series-wound machines with provision for 
field-weakening by diverter resistances. The 
motors are connected across the main 
generator in two parallel groups of two 
machines in series. An equalising connection 
links the mid-points of the two motor circuits, 
and in addition to helping to check wheel 
spin should this occur, is associated with the 
windings of the wheel slip relays which 
automatically reduce the diesel engine speed 
if adhesion is lost and simultaneously display 
a warning light to the driver. It is then 
necessary to return the controller handle to 
the idling position before the engine can 
again be accelerated. 

Engine speed is 


variable continuously 
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from idling (600 r.p.m.) to maximum (1600 
r.p.m.). his practice is becoming more 
general than that of selecting a series of 
fixed engine speeds, but we understand that 
some drivers prefer a controller with definite 
notch positions. A compromise under con- 
sideration for future locomotives is to retain 
continuous speed variation but to provide a 
position at the low-speed end of the quadrant 
in which the handle would be felt to locate 
itself. This position would have no separate 
control function, but it is felt, from experience 
in training crews, that a definite setting for 
slow shunting movements would be advan- 
tageous. 

The driver’s instrument panel comprises a 

speedometer and main ammeter above, with 
three brake gauges below. Warning lights 
are confined to three lamps showing engine 
running or stopped, wheel slip, and a general 
fault indication operated by high water 
temperature. The battery charge ammeter is 
on a panel at the end of the control cubicle 
in the engine-room immediately behind one 
of the cabs. Here there is also a control air 
pressure gauge and a switch for stopping 
both exhausters preparatory to isolating one 
or the other in case of need by off-load 
knife switches in an adjacent cupboard. 
Also in this cupboard are traction motor 
isolating links, enabling either pair of 
motors to be taken out of circuit, and 
cartridge fuses. 
_ The assistant driver’s position in each cab 
is provided with gauges for observing the 
operation of the ** Stone Vapor ”’ train heating 
boiler. 

Principal particulars of the locomotive are 
tabulated below : 


Weight in full working order 


(adhesive) 73 tons 17 cwt 


Maximum axle load 184 tons 
Length over buffer beams 52ft 6in 
Overall width 8ft 102in 
Overall height 12ft 8in 
Bogie wheelbase 8ft 6in 
Bogie centres 32ft 
Wheel diameter 3ft Tin 
Minimum curve negotiable 44 chains 


Diesel engine Napier “* Deltic ’* T9-29 


Rating 1100 hp. at 1600 r.p.m. 
000 | 


Maximum tractive effort 47, 
Continuous rated tractive effort 30,600!b 
Maximum service speed 75 m.p.h. 
Fuel (engine and boiler) 550 gall 


Train heating boiler rating 1750 Ib per hour at 100 Ib 


per square inch 
500 gall 


Boiler water 

The locomotive is carried on two two-axle 
bogies, each with a single swing bolster, 
carried on semi-elliptic laminated springs. 
Springing between the bogie frame and the 
road wheels is provided by nests of coil 
springs located between the underside of the 
bogie frame and the top side of the equaliser 
beams. In turn, the forged steel equaliser 
beams are underslung from the roller bearing 
axleboxes. 

The locomotive underframe is made up of 
four longitudinals, the two main members 
being joists and the two outer members being 
channels. These are cross-connected by 
transoms of welded construction to form the 
bogie pivot centres. Drag boxes are welded 
at both ends of the underframe to carry 
British Railways standard screw couplings 
and side buffers. Provision has also been 
made for fitting buck-eye couplers in the 
future. Fuel and water tanks are underslung 
from the centre of the underframe and are 
recessed at one side to provide platforms to 
carry the batteries. The superstructure side 
framing is prefabricated and attached to the 
underframe by welding. Removable roof 
sections are provided over the control 
cubicle, the power unit and the boiler. 

The brake equipment, manufactured by the 
Westinghouse Brake and Signal Company, 
Ltd., comprises air brakes for the locomotive 
and provision for braking vacuum-fitted 
stock. 
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Laboratories, 
Plant and Offices 


“*1934 was a year of crisis. The Stavisky 
affair resulted in a duel just outside Paris 
and a hushed England listened to the 
first broadcast by a death-watch beetle, 
Roehm and von Schleicher vanished into 
the Nazis’ Night of the Long Knives, 
King Nadir Shah Ghazi was assassinated 
at a school prize-giving and Australia 
beat England in the Oval Test by 562 
runs to win the rubber, 


‘Russia joined the League, the ‘Queen 
Mary *’ was launched and the Loch Ness 
monster was photographed. Scott and 
Campbell Black won the most famous of 
long distance air races in the de Havilland 
“Comet |,’ by flying from Mildenhall . 
to Australia in just under three days for 
a prize of £10,000 and a gold cup. On 
the ground, as well, the pace increased. 
The U.S. Bureau of Standards found that 
the car of 1934 gave rise to only two- 
thirds the amount of drag set up by the 
car of 1922, so enabling journeys between 
the increasing traffic jams to be accomp- 
lished in ever-reducing times. The 
theatre looked back, *‘ Charley’s Aunt "’ 
was revived at The Gaiety while the 
Garrick played revivals of ‘‘ The Geisha ”’ 
and ‘‘ The Quaker Girl.”’ 


‘* Science was busy revealing the pros- 
pect before us. A physicist suggested 
that light was slowing up and there was a 
census of barnyard owls in England. 
Nocturnal hooting of another kind 
vanished with the prohibition of the 
motor-horn in the hours of darkness. 
Mr. Hore-Belisha, who was voted Out- 
standing Political Figure of the Year by 
Daily Express readers, made his mark on 
the urban landscape with the new 
pedestrian crossings and the beacon-like 
road sign which bears his name. 


‘*In the ambient gloom one ray showed 
which was to grow into glorious efful- 
gence. Throughout that year men stood 
balefully watching glue-pots boil and 
noisily assembling rivets, unaware that 
relief was at hand. For in 1934 A.R.L. 
was born in Duxford.”’ 
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In the words appearing opposite CIBA 
(A.R.L.), Ltd., recalled last month its founda- 
tion twenty-five years ago. The occasion 
was the opening by Dr. R. Kappeli, chairman 
of CIBA, Ltd., Basie, of three new buildings. 
The new buildings, which together with a 
car park and other work have cost about 
£500,000, are illustrated OPPOSITE. 

The existing sales buildings have been exten- 
ded by the addition of two wings, thus enclos- 
ingacourtyard. The new wing facing the road 
is timber-built of two storeys with a flat roof, 
the upper floor being supported on frames 
laminated with ** Aerodux "’ 185 resorcinol 
resin glue. The single stanchion of these 
frames is branched to form a main beam 
inside the building and a short cantilever 
section outside. The frames, built by 
Saunders-Roe (Anglesey), Ltd., are entirely 
exposed and thus form a major feature of the 
building and of the new display room. This 
room, /Oft by 20ft, is paved with Blue Hawk 
tiles (British Plaster Board, Ltd.): this tile was 
developed by CIBA (A.R.L.), Ltd., and was 
manufactured for some years at Duxford. 
There is under-floor heating by circulating 
hot water. The new building has a floor space 
of 15,000 square feet. The architects 
for the sales block were Messrs. Westwood 
Sons and Partners, London, S.W.1, and the 
building contractors were Messrs. F. J. and 
T. E. Prime, Cambridge. 

‘* Araldite '’ epoxy resins were introduced 
by the parent company during the war ; 
the first such resins to be manufactured in the 
United Kingdom were made at Duxford in 
June, 1950, and the plant then installed, with 
modifications and additions, has met a 
steadily growing demand. Planning for a 
much bigger production unit was put in hand 
in May, 1955, under the direction of Dr. C. R. 
Black. The new plant is maintained by three 
men per shift and the buildings have sufficient 
accommodation (and services have been 
installed) to enable the present capacity of 
1000 tons per annum to be doubled. 

The main building is of reinforced concrete 
clad almost throughout with glazed curtain 
walling. It provides for a total working area 
on four floors of 16,300 square feet: this 
excludes the staircase which is enclosed in a 
tower 82ft high. The top of the tower is 
occupied by a water tank with a capacity of 
30,000 gallons. 

In the main factory all the equipment has 
been designed with a view to keeping fire 
hazards to a minimum. There is a “* back- 
ground "’ ventilation system which provides 
tive changes of air per hour throughout the 
building, and on this can be imposed additional 
ventilation so that the air is changed thirty 
times per hour. All floors are dished to 
contain spillages. 

The circular staircase for emergency egress 
is interesting in that each tread is a cantilever 
held in place by the weight of those above : 
the uppermost is balanced by a concrete 
column. 

The new block devoted to fundamentai 
research is an L-shaped two-storey build- 
ing of pre-cast and in situ concrete construc- 
tion and brick, with a flat roof. The walls 
consist mainly of large panels of polished plate 
glass. Internally there is lavish use of teak, 
in conjunction with exposed facing bricks and 
white paint. In the corridors the artificial 
lighting is diffused by means of ** Aeroweb ” 
honeycomb panels. The total floor space is 
12,800 square feet. 

The consulting engineers for both these 
buildings were Messrs. Ove Arup and Part- 
ners, the architect being Mr. P. M. Dowson, 
who was also responsible for the planning and 
furnishing of the laboratories, and the con- 
tractor, William Sindall, Ltd., Cambridge. 
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Traction Equipment of New 
Southern Region Electric Stock 


Two-coach and four-coach multiple-unit sets for the Kent Coast services are 

being equipped with roller suspension bearings for the axle-hung motors, camshaft 

controllers operating on an air-oil system, and protective devices with a faster 
response to fault conditions in which motor flashovers are likely to occur. 


NEW stage in the development of trac- 

tion equipment for Southern Region 
multiple-unit trains has been reached with the 
installations in the rolling stock for the Kent 
Coast Electrification (see our March 20 
issue, page 467). 
these two-coach and four-coach units, cam- 
shaft controllers have been used for notching 
instead of electro-pneumatic contactors. The 


In the motor coaches of 


electro-pneumatic system with individual 
contactors was first adopted by the Southern 
Railway for the Brighton main-line electrifi- 
cation of 1932, and extended to suburban sets 
in 1935 in place of the previous electromag- 
netic system. 

The Kent Coast motor coaches are powered 
by two motors of similar design to those of 
the new main-line sets of 1956, but for the 








Fig. 1—Motor suspension unit with roller bearings and earth brushes, one of which is seen 
of axle casing 





in centre 





Fig. 2—Camshaft controller with vane motor, showing oil reservoirs and magnet valves for electro-pneumatic 
operation 
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first time on British Railways electric stock 
roller suspension bearings have been adopted. 
In order to minimise the possibility of return 
current passing through these bearings, or 
through the axle journal roller bearings them- 
selves, the negative side of the traction and 
auxiliary circuits is connected to brushes in 
contact with a copper track on the axle. Two 
brushes are fitted for each axle, one of which 
is seen in Fig. 1. The roller suspension 
bearings have been supplied by British Tim- 
ken, Ltd., and the roller bearing axleboxes by 
the Hoffmann Manufacturing Company, Ltd. 

The motors are under series/parallel con- 
trol, with eight resistance steps in each 
grouping, bridge transition, and a final weak- 
field step in parallel. This is obtained by 


tapping the fields, but instead of being intro- 
duced by an intermediate step in which part 
of the field is diverted, entry into weak-field 
is made by momentarily restoring two sections 

















Fig. 3——Working principle of vane actuator for 
camshaft 


of the starting resistance, accompanied as 
explained later by a lowering of the current 
limit relay drop-out value. 

In these equipments a fast-acting polarised 
current relay is connected on the earth side of 
the traction motors as a precaution against 
flashover caused by healthy motors regenerat- 
ing into a fault such as the flashover of another 
motor in the same or a nearby train, or a 
random short-circuit of the conductor rail to 
track. Both conditions may create low line 
voltage before the normal protection operates, 
and since momentary regeneration wipes out 
the field flux of the healthy motors it leaves 
them very prone to flashover when normal 
line voltage is restored on clearance of the 
fault. The polarised relay operates on reverse 
current in approximately 5 milliseconds, 
while the normal overload relay has an 
operating time of 15 milliseconds. If the 
fault is a conductor rail short circuit, the 
reverse current relays will cause the line 
breakers of all trains in the affected section 
to drop out, so that all equipment will be 
protected by the insertion of full starting 
resistance by the time the line-breakers are 
reclosed. 

The arrangement of the camshaft contacts 
is such that the starting position is the same 
as that for full-parallel connection of the 
motors, i.e. there is no “ off” position. A 
separate electro-pneumatic isolating contactor 
is therefore provided which is closed by inter- 
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locks on the line switches, the latter being 
closed by movement of the master controller 
to or past the shunting notch. 

The traction equipment has been designed 
and supplied by the English Electric Company, 
Ltd., to the requirements of Mr. W. J. A. 
Sykes, Chief Mechanical and Electrical En- 
gineer, Southern Region. A view of the new 
camshaft controller is given in Fig. 2. This is 
an underframe-mounted unit consisting of a 
frame component on which are carried the 
electro-pneumatic vane actuator, the cam- 
shaft, control switch group, power contactor 
group and the spark guard. 

Fig. 3 shows the operating system of the 
vane actuator which drives the camshaft. 
When magnet valves B and P are closed there 
is no air pressure in oil reservoirs L, K and G. 
Equalising valves H and J are open, allowing 
the oil levels in the three chambers to equalise. 
Supposing it is required to rotate the camshaft 
clockwise, magnet valve B is opened and air 
from the compressed air system A enters the 
right-hand reservoir G so that oil is forced up 
to the movement control valve D. Both 
movement control valves D and WN are opera- 
ted simultaneously by movement control 
magnet valve C, and in the present circum- 
stances oil will be forced by the air pressure 
through D and cause the vane F to rotate 
clockwise on its shaft E. At the same time 
oil will flow out of the vane chamber, through 
movement control valve N, returning to 
reservoir L. 

When the camshaft reaches the selected 
position, valve C is de-energised, so that the 
movement control oil valves close, and the 
camshaft is locked immobile until the oil 
valves are again opened. For further clock- 
wise rotation, magnet valve B would remain 
energised, or for anti-clockwise movement B 
would be de-energised and P energised, allow- 
ing air to enter the left-hand chamber. 

The camshaft makes a partial rotation 
clockwise for series notching and then reverses 
its direction for the parallel notches. Weak- 
field connections are set up by continuing past 


June 5, 1959 


full parallel (which is also the “ off ”* position 
when the isolating contactor mentioned earlier 
is open). Progression is controlled auto- 
matically by a current limit relay, which also 
ensures that the camshaft completes every 
motion correctly. The relay is lifted by a 
control cam and is held up in the normal 
manner by the motor current through its 
control coils until this falls to a predetermined 
drop-out value. The circuit required for 
opening a camshaft movement control valve 
cannot be made while the camshaft is station- 
ary unless the current limit relay has dropped. 
Although the relay is lifted as soon as the 
camshaft moves, the notching cam which 
pushes its contacts open also closes parallel 
contacts which maintain energisation of the 
movement control valve. As soon as the 
shaft has moved to the next notching position, 
the cam follower drops back so that the 
movement control valve is de-energised, and 
the camshaft locked, until the current limit 
relay also drops and enables the sequence to 
continue. 

If the master controller handle is moved 
straight round to weak field on starting, a high 
rate of acceleration is obtained by energising 
both current limit relay shunt coils during 
series notching. Since one of these opposes 
both the second shunt coil and the series coil, 
the relay drops out at a higher current value 
and progression is accelerated. Both shunt 
coils are de-energised before transition to 
parallel takes place. 

When the camshaft is moving through the 
parallel notches, a contact is closed 9 deg. 
before full parallel is reached which 
energises, through a small resistance, the 
current limit relay shunt coil assisting the 
series coil, so that the drop-out current setting 
is lowered before weak-field is taken. 

The camshaft contactors are concerned 
only with resistance notching and _field- 
weakening. The reverser isa separate electro- 
pneumatic switch group, and transition is 
controlled by a three-pole electro-pneumatic 
contactor. 


AUCKLAND HARBOUR BRIDGE 


HE Auckland Harbour Bridge was opened on 
Saturday, May 30, by the Governor-General 
of New Zealand, Viscount Cobham. The bridge 
provides direct road access across the harbour 
of Auckland from the city centre on the south 
shore to the northern suburbs, and eliminates 


the need for a 40-mile detour by road or the 
present ferry service. 

After the failure of earlier attempts, the 
Government of New Zealand appointed the 
Auckland Harbour Bridge Authority in 1951, 
under the chairmanship of Sir John Allum, to 


Auckland‘ Harbour Bridge 
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supervise the project. Messrs. Freeman, Fox 
and Partners, of London, were appointed as 
consultants to the Authority and prepared the 
design for the bridge upon which international 
tenders were invited in 1952. The lowest tender 
was submitted by a partnership of The Cleveland 
Bridge and Engineering Company and Dorman 
Long (Bridge and Engineering), Ltd. Financial 
stringency in New Zealand held up the com- 
mencement of the work until an order was finally 
placed with the partnership in October, 1954, for 
the harbour crossing, at a value of £3,465,000. 
Work commenced at the site early in 1955. All 
the 5000 tons of steelwork involved were fabri- 
cated at the works of the partner firms on Tees-side 
and shipped to the site 
steel viaduct approach at both ends of the bridge 
was later placed with the partner firms, while 
orders for extensive approach roadworks were 
placed with New Zealand contractors. 

The harbour crossing involves very deep 
caisson foundations for the supporting piers. 
The depth of water in the channel is 89ft at high 
tide, while the pier is founded 109ft below water 
level. The caissons are of cellular concrete 
construction, and were floated into place and 
built up until their bases could be landed on the 
harbour bed. Thereafter, they were excavated 
into the bed of the harbour under compressed 
air until the founding level was reached with a 
maximum air pressure of nearly SO lb per square 
inch. They are among the largest and deepest 
compressed air caissons ever sunk. 

The navigation section of the bridge comprises 
a three-span cantilever construction with 80Oft 
central span and 580ft flanking spans. The 
800ft span provides a headroom for navigation 
of 140ft at high water. While the bulk of the 
steelwork could be erected by more or less 
orthodox cantilever construction, the southern 
side span of the navigation crossing presented 
peculiar difficulties. The span weighing 900 tons 
and 580ft long was initially built on top of the 
southern approach spans. From this temporary 
position it was floated on pontoons, together 
with the approach span on which it rested, to its 
final position, after which the approach span was 
floated back to its place. This rather unusual 
operation was carried out with complete success, 
and was illustrated in our annual review articles 
published in THE ENGINEER last January. 

In the earlier stages of the work, the shortage 
of suitable craftsmen in New Zealand involved 
the recruitment of upwards of 100 men from the 
United Kingdom who were housed, under 
camp conditions, in a park at the south end of 
the bridge. The majority of the supervisory 


staff were sent out from this country. 





Electrically-operated hose handling equipment at No. 


An order for sections of 
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Oil Facilities at Thames Haven 


E recently visited Thames Haven to see the 
new equipment being installed by London 


and Thames Haven Oil Wharves, Ltd. The 
present company was formed in 1898, the 
facilities consisting of one discharge jetty 
and 8000 tons of storage capacity, which 
have been constantly developed to meet 
the demands of the’ British petroleum 


industry. More storage tanks and of greater 
capacity were built as were additional jetties to 
berth the increasing number of tankers, which 
also were of increasing size. These developments 
were accompanied by an extending system of 
pipelines, and new pump houses, so that by 1914 
there were three jetties and a tank capacity of 
300,000 tons. By 1939 the total capacity had 
grown to about 660,000 tons and there were five 
deep-water jetties. 

However, it has been during the years since 
the second world war that the greatest expansion 
has taken place, and in 1948 the installations at 
Thames Haven covered 300 acres, occupied a 
water front of 1} miles, consisted of 200 main 
storage tanks, ranging from 200 to 9000 tons 
capacity, with a total accommodation of 880,000 
tons. With the coming on stream of new refineries 
the throughput rose and in 1950 nearly 4,000,000 
tons of oil were imported and 2,400,000 tons of 
refined products were delivered out. This volume 
has continued to increase and in 1958 the corre- 
sponding figures stood at 6,000,000 tons and 
4,200,000 tons respectively. These returns are a 
measure of the amount of handling equipment 
which has had to be modernised and extended in 
the form of jetties, pumps, pipelines and storage 
capacity to meet the demands of the steady 
expansion in oil consumption. There are now 
300 main tanks, of up to 17,000 tons each, pro- 
viding a total capacity of 1,750,000 tons, and a 
corresponding increase in the number of deep- 
water jetties and berths for coasters and barges. 
The developed area to-day amounts to 400 acres, 
while there are a further 150 acres for future 
developments. Last year 455 ocean tankers were 
discharged compared with 195 in 1949, and 
during this period the size of such vessels rose 
from the 16,000 tons deadweight of the general- 
purpose ship to ships of 47,000 tons deadweight. 

The latest jetties to be completed are Nos. 9 
and 10, both of which have a dredged depth of 
42ft below M.L.W.S.T. and a head 345ft long 
by 40ft wide, while the respective approaches are 
474ft and 774ft in length. The reinforced con- 


10 jetty 


crete decks are supported on a system of vertical 
and inclined steel box piles, cathodically pro- 
tected, with the upper deck 7ft above normal 
high-water level ; 25 per cent of the kinetic 
energy of a 45,000 tons deadweight tanker 
approaching at normai berthing speed of Ift 
per second is absorbed by the structure, while 
each greenheart fender, which is insulated from 
the decks by rubber cylinders and has a per- 
missible inward travel of 14in, has an energy 
absorption capacity of 900in-tons. 

The larger tonnages being handled in associa- 
tion with the time factor has meant increased 
pumping speeds, of the order of 3500 tons per 
hour, involving large diameter pipelines and 
improved ship-to-shore connection. The latter is 
an electrically operated Woodfield boom structure 
which enables a connection to be made to the 
ship at any state of the tide with the minimum 
of manual aid. There are five black oil and three 
white oil booms and these are linked with the 
appropriate headers which are, in turn, connected 
to the various internal pipelines. The hose 
handling equipment at No. 10 jetty and the linking 
pipelines are shown in our illustration. An 
elevated pipeline links all the jetties together and 
this, with additions to the distribution system, 
raises the total of the pipeline network to 150 
miles. For handling the oil products there are a 
number of pump houses, which are intercon- 
nected to provide a flexible distribution system, 
and the latest to be built, and illustrated herewith, 
serves nineteen tanks of 120,000 tons total capa- 
city and has a sub-surface pump room to ensure 
suction head to the pumps. At present three 
500 tons per hour Hayward-Tyler two-stage 
centrifugal pumps driven by electric motors 
through Fluidrive fluid couplings are installed, 
and there is space for three more. A sound- 
proofed control room houses the remote starting 
equipment and in the manifold pit the arrange- 
ments permit of the complete segregation of the 
various oil products. 

Existing road tanker loading stands deal with 
twenty-one grades of fuel and can load up to 
seventy-two vehicles simultaneously. These 
stands operate mainly on the gravity feed system, 
although pressure loading is available, and handle 
about 4200 tons of fuel per day. An additional 


road tanker loading stand is approaching com- 
pletion and this is a fully automatic unit having 
eight stands permitting sixteen vehicles to load 
simultaneously. 





West end pump house showing the three 500-tons-per-hour pumps 
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SHORTER REPORTS 





Proposed Strand Underpass 


LONDON CouNTy CoUNCIL’S town planning 
committee has approved in principle a scheme to 
incorporate as much as possible of Kingsway 
Subway in a deep, two-lane underpass for light 
traffic only under the Strand from Waterloo 
Bridge (Lancaster Place) to a point in Kingsway 
near to the site of the former Stoll Theatre. The 
cost of roadworks is likely to be of the order of 
£600,000. The traffic capacity of the Strand 
Wellington Street intersection would be increased 
by up to 25 per cent, the Council states, but this 
will depend on the method of traffic working of 
the proposed underpass, to be decided by the 
Minister of Transport and Civil Aviation. 
Access to the tunnel from the Embankment is 
not proposed. The committee states that it is 
unable to indicate when work on the scheme 
could begin and its priority in relation to other 
schemes for inclusion in a future programme of 
road works will have to be considered. The 
committee is also considering the future of the 
Strand/Wellington Street intersection, but has 
not yet reached a decision 


Fatigue of Engineering Structures 


A COMMITTEE to review current research needs 
on the fatigue of engineering structures and to 
survey existing research facilities, has been set 
up by the Council for Scientific and Industrial 
Research, following an approach from the 
Institution of Civil Engineers. The committee 
will not include aircraft structures, reinforced 
concrete structures, or metal physics in the scope 
of its review, though information gained in these 
fields will be used. Professor Sir Alfred Pugsley, 
of the Department of Civil Engineering, Bristol 
University, has been appointed chairman. The 
other members of the committee are: = Sir 
Donald G. Bailey, Mr. T. Baldwin, Mr. H. L. 
Cox, Mr. O. A. Kerensky, Mr. H. M. Pemberton, 
Mr. C. E. Phillips, Professor S. C. Redshaw, 
Dr. P. B. Walker and Dr. R. Weck. 

The committee’s terms of reference 
* To review current research needs on fatigue of 
engineering structures (metal), to survey existing 
research facilities and to make recommendations 
to the Department of Scientific and Industrial 
Research.” The committee is interested in 
examining records of failures or accidents which 
might have been due to structural fatigue, even 
if fatigue was not recognised as the initial cause. 
Such information may be helpful in revealing 
areas in which further research work is needed. 


are : 


Portable Peak Accelerometer 


A PEAK accelerometer in the form of a portable 
electronic instrument, designed for measuring 
shock inside packages and for indicating the 
cushioning properties of packaging materials, 
has been introduced by Ferranti, Ltd., Hollin- 
wood, Lancs. It is also suitabie for measuring 
peak g values in vibration testing. The use ot 
the accelerometer in drop tests enables the 
manufacturer of electrical, electronic or mechani- 
cal equipments, ranging from watches or clocks 
to large radar units, to build up useful statistics 
on the ability of his particular products to with- 
stand specific shock or vibration conditions 
From the information obtained, the most suitable 
packaging material and design can be selected 

Tne instrument consists of two main units, a 
probe for fitting on the sample under test and 
an indicator unit. The latter incorporates a 
cathode follower, an a.c. amplifier, a low-pass 
filter with a cut-off frequency of 675 c/s, and an 
output socket for connecting a cathode-ray 


oscilloscope. It is also fitted with a double-scale, 
34in dial rectangular flush-mounted indicator, 
with mirror scale and knife-edge pointer, giving 
four ranges of g units from Og to 25g, Og to 100g, 
Og to 250g and Og to 1000g. Minimum readable 
g is 3. Manipulation of a switch on the instru- 
ment enables vibration readings from 8 c/s to 
750 c/s to be obtained. A special negative feed- 
back system ensures good reading repeatability, 
both short- and long-term. 

The acceleration-sensitive element or probe 
consists of a barium titanate crystal accelero- 
meter fitted in a metal housing with an output 
lead of screened cable, nominally 12ft long, for 
plugging into the indicator unit. By supplying a 
nominal 12ft length of cable, the manufacturer 
ensures that all probes, including cable, have the 
same acceleration/voltage sensitivity. A sensi- 
tivity of 9mV per g is obtained at the probe 
socket on the front panel. The instrument, 
which is electronically calibrated, can also be 
supplied with a 60ft length of special low-capacity 
coaxial cable if required. The probe can either 
be attached directly to a rigid member of the 
sample under test or to the inner cargo containei 
(for package testing). 

The electrically polarised barium titanate 
behaves as a piezo-electric crystal : when it is 
compressed by the momentum of an attached 
loading weight, the strain in the crystal generates 
a potential difference across its faces propor- 
tional to the acceleration applied to the base of 
the accelerometer. The charge is collected by a 
low noise screened coaxial cable and fed to a 
cathode follower and amplifier which operates the 


Peak accelerometer for measuring shock inside 
packages. It can retain a reading within 2 per cent 
for thirty seconds 


indicating instrument through a semi-conductor 
peak-reading circuit. For laboratory purposes, 
an oscilloscope can be connected to the indicator 
unit and a picture of the acceleration wave-form 
can be readily obtained. 

In operation, the probe is attached to any 
rigid member of the equipment in such a manner 
that the probe drops on one plane on to the 
packaging material which is sufficiently thick to 


prevent “ bottoming,” i.e. full compression of 


the material. After a reading has been obtained 
on the instrument, which will be retained within 
2 per cent for thirty seconds, even although the 
actual shock pulse may be as short in duration 
as a thousandth of a second, the equipment is 
examined for visible and functional damage and 
the probe is then disconnected and connected to 
another plane of the sample under test. The 
drop test can then be repeated at different 
heights. 

Tests 
“out” 


are normally conducted with filter 
but should readings higher than those 


expected be obtained, the test could be repeated 
with the high-frequency filter “in.” If a lower 
reading was obtained, this would indicate 
“ bottoming *’ of packaging material or, alter- 
natively, that equipment in the crate was insuffi- 
ciently clamped within the inner cargo housing. 

The instrument has the following overall 
dimensions : length approximately 13in ; height, 
10jin ; width, 64in. Weight is 15} lb approxi- 
mately. Weight of probe and 12ft of cable is 
about 5 oz. Normally it operates from 230 
250V, 50 c/s mains, but instruments suitable for 
105-120V, 50-70 c/s can be supplied. 


Transfer Function Analysers 


A RANGE of three instruments has been 
designed by Servo Consultants, Ltd., 17, Wood- 
field Road, London, W.9, for testing servo 
mechanisms and control gear. In these transfer 





Self-contained servo test equipment giving direct 
indication of phase angle and amplitude 


function analysers a signal from the system under 
test is compared with a test signal derived from 
the unit, phase difference being shown on an 
angle-indicating dial and amplitude on a direct- 
reading meter. The analyser comprises a 
variable-speed motor driving two resolvers and 
a 2 ke/s generator. Output frequency is set by 
adjusting the motor speed by means of a directly- 
calibrated helical potentiometer. Tests can 
also be made of individual parts of control 
systems which may contribute to phase lag, 
such as modulators, phase-sensitive rectifiers 
and magnetic amplifiers. 

The equipment can be used to test the response 
of systems to which the input is normally 
mechanical, a shaft being provided at the gear- 
box which, in the case of light mechanical 
systems, may be connected by a mechanical 
linkage to the equipment under test. For large 
mechanical systems a separate variable-speed 
motor may be used to provide the input drive, 
one of the resolvers being removed from the 
apparatus and coupled to the motor by | : | 
gearing. Up to 60ft of unscreened cable may 
be used for the interconnection. 

The three analysers have frequency ranges of 
0-2-110 c/s, 0:2-250 c/s, and 0-02-250 ¢/s 
(in two ranges). They are of uniform dimensions 
(16in by 19in by 23in high). 
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Derrick cranes of 15 tons at 112ft radius fitted with hydraulic torque converters on the hoisting motion drive 


Derrick Cranes Fitted With Torque 
Converters 


WE illustrate two derrick cranes of 15-tons 
capacity at 112ft radius. which have been supplied 
by John M. Henderson and Co., Ltd., Aberdeen, 
to Sir Robert McAlpine and Sons, Ltd., for 
use in the construction of the new Shell build- 
ings at the South Bank in London. These 
cranes are equipped with British Twin Disc, Ltd., 
hydraulic torque converters in the hoisting motion 
drive. The hoisting motion is driven by a 130h.p. 
motor at 1460 r.p.m., and the converter is 
designed to give stepless speed variation auto- 
matically and inversely proportional to the load 
handled on the hook. When handling a 15-ton 
load the hoisting speed can be up to 60ft per 
minute, and up to 225ft per minute when hand- 
ling a 4-ton load. All loads up to the maximum 
can be lowered at varying speeds down to 
inching. 

The derricking motion is driven by a separate 
60 h.p. motor at speeds up to 65ft per minute, 
and counter-current braking is incorporated in 
this motion drive. Slewing is effected by a 
16 h.p. motor giving speeds up to 65ft a minute. 

The cranes are arranged for grabbing opera- 
tions when their capacity is Il tons at 112ft 
radius. The drive for this duty is taken from 
the hoist barrel spur wheel. 


Boring Machine for Coupling Flanges 

A BORING machine now manufactured by 
Buma Engineering Company, Ltd., of Newcastle 
upon Tyne, has been developed for boring holes 
in coupling flanges, particularly those on turbine 
shafts, where space restrictions necessitate use 
of a short machine. As can be seen in the 


illustration, the machine is driven through a 





Coupling flange being bored with portable machine 


flexible shaft by an electric motor. 

The boring bar runs in needle roller bearings 
carried in steady brackets which are located on 
each side of the coupling flange during drilling. 
A cross bracket casting which has means of 
vertical adjustment is carried by two clamping 
units incorporating steel rollers which facilitate 
sliding the machine and locating it on the 
periphery of a flange. This cross bracket 
carries two ground steel bars, which lie parallel 
to the axis of the coupling shaft, and from which 
the two steady brackets are suspended. 

One steady bracket incorporates a gearbox 
from which the boring bar is driven through vee- 
belts and pulleys. This gearbox also carries a 
feed mechanism which, through a bracket slid- 
ing on the horizontal bars, transmits the feed 
to the boring bar. Feed is engaged by turning 
a thumb screw on the feed bracket, a handwheel 
being used to position the cutter prior to boring. 

The cutter is set to the required boring size 
with reference to a special micrometer which is 
quickly clamped in position by a snap-over 
spring. This micrometer is direct reading and 
is calibrated from 14in to 34in. 


Fractional Horsepower Motors 


A NEW range of fractional horsepower 
motors, complying with B.S. 170 and having 
mounting dimensions of the American standard 
“NEMA 48," is announced by Crompton 
Parkinson, Ltd. Crompton House, Aldwich, 
London, W.C.2. The new motors, designated 
* 7.45," have a centre height of only 3in. 
Provision is made for seven methods of mount- 
ing, including solid foot, resilient, end-face, and 
oil burner flange. On the foot-mounted versions 
(illustrated), a new shape of foot is employed, 
made of steel having a rigidity comparable with 
that of heavy cast iron. Among the develop- 
ments embodied in the motor design are a 
roomier terminal box in the endshield, large 
terminal nuts, a conduit entry hole in the stator 
frame to save space (slots under the terminal 
box lid provide an alternative entry for T.R.S. 
cables), and a stiffer end-bracket with improved 
manufacturing tolerances in concentricity and 
bearing alignment. A new method of mounting 
driven equipment on the motor is available in 
four projections on the driving end shield, which 
can be machined according to requirements to 
provide a_ spigot. Alternatively, extended 
through-bolts may be used. 

In order to comply with “ NEMA ” standards, 
the new motors have a 4in diameter shaft exten- 
sion. Bearings are jin diameter, however, and 
this allows jin diameter shafts to be provided 
at either end of the machine for small extra cost. 
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The motors comply with B.S. 1608 for refrigera- 
tion duties. Various technical improvements 
have been made in the design, such as more 
even stressing of the magnetic material to 
eliminate low-density areas: this has enabled 





Fractional horsepower motor with new foot mount- 
ing and end shield lugs for direct attachment of 
driven equipment 


core sizes to be reduced and a greater output 
to be obtained from the same amount of iron 
Rotor bars are pressure die-cast and “ steam 
blued’ to reduce losses. Large cooling fins 
on the rotors dissipate heat and act as fans to 
cool the stator windings. Polyvinyl acetyl 
resin is used for stator winding insulation, 
giving greater electrical and mechanical strength. 

The * T.45 * range is available for three-phase 
working at ratings from '/s5) h.p. at 960 r.p.m 
to 4 h.p. at 1425 r.p.m. For single-phase work- 
ing the range extends from '/,, h.p. at 960 r.p.m. 
to 4 h.p. at 1425 r.p.m. 


Permanent Magnet Chucks 


WE illustrate a universal mounting permanent 
magnet chuck made by Darwins, Ltd., Fitz- 
william Works, Sheffield, 9. The permanent 
magnet chuck has a working surface of 7in by 
3f;in. As can be seen this magnet is supported 
at one end through a swivel bearing on a rotat- 
able back plate carried by an angle-plate base 
member. The rotatable back plate is graduated 





Universal permanent magnet chuck 


through 360 deg. and both faces of the angle- 
plate mounting are accurately machined for 
setting purposes. By using either of the 
mounting faces, rotating the back plate and 
inclining the magnet chuck its working face can 
be set at any desired angle for work holding 
purposes. 

This firm has also introduced a permanent 
magnet adapter block for the rapid setting 
of angular workpieces. This block consists of 
two parts, one of which can be rotated on the 
other. Its construction is such that the magnetic 
flux emanating from the top of a magnetic chuck 
is transmitted to a surface which may be tilted 
to any required angle. Setting can be done 
away from the magnetic chuck and when the 
adapter is placed on the chuck with the poles 
roughly parallel the work is ready for machining. 
A sine angle chuck designed for quick setting 
purposes and incorporating a permanent magnet 
work plate is also being made. 
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Vertical Cold Sawing Machine 

THE vertical cold sawing machine shown in 
the illustration below was manufactured by 
Clifton and Baird, Ltd., Johnstone, Scotland, 
and is now installed in the universal beam mill 
of Dorman Long (Steel), Ltd., at Lackenby. 
This machine is designed to take saw blades up 
to 60in diameter, and if required it can be 
modified to take 72in diameter blades. It will 
normally be used with two sizes of blades at 
Lackenby--a 60in blade for 40in by 17in beams, 
and a 48in blade for 27in by 14in or 334in by 
11 gin beams and column sections. 

The saw blade is driven by a 20 h.p. constant 
speed motor through vee belts and change 
gears, giving four cutting speeds of 28ft, 42ft, 
62ft and 8ift per minute, with a 48in blade ; 
and 35ft, S2ft, 77ft and 102ft per minute with a 
6O0in blade. The counterbalanced saw saddle is 
hydraulically operated and has feed rates of up 
to 24in per minute. Pressure liquid for this 
motion is supplied by a pump enclosed in a 
compartment on the main bed of the machine 
The hydraulic cylinder is fixed to the saw saddle 
and is mounted centrally with a narrow guide to 
prevent cross-winding. 

Self-centring, mechanically operated vices 
mounted on either side of the saw hold the work 
centrally relatively to the saw. The vice assembly 
is driven from a 5 h.p. reversible, constant-speed 
motor through spur gearing, embodying a 
slipping device, to a worm reduction unit and 
screws engaging gun metal nuts fixed to the jaws. 
Renewable steel plates pinned to the bed form 


Vertical cold sawing machine for large sections. 


the vice slides. When bevel cuts are to be made 
on structural sections, two of the horizontal 
vice jaws must be removed and the work then 
held by a hand-operated bridge clamp provided 
on the front table. This bridge clamp can be 
swung clear to facilitate the mounting of saw 
blades 

If desired, these machines can be supplied 
mounted on a circular base, as is that shown in 
the illustration. This mounting allows the saw 
to be swivelled when required for making bevel 
cuts on sections, whilst the work remains in 
line with the conveyors and the rest of the shop 
layout. A hand-racking gear is provided for 
angular setting of the machine and the circular 
base is graduated in degrees. The circular base 
is mounted centrally with the saw blade, thus 


This machine takes 60in 
diameter saw blades for cutting sections up to 40in by 17in 
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ensuring that when the machine is rotated, the 
work is still held centrally on the conveyors. 

Work feed rollers on both sides of the machine 
feed the work in and out, and they are driven by 
reversing 2 h.p. motor through a geared unit and 
universal joints. The rollers, which are raised 
and lowered by eccentrics, lift work above the 
level of the machine table, thus preventing 
damage during its entry and removal. 

A motor-driven suds pump supplies ample 
coolant drawn from a sump in the machine bed, 
the coolant returning to the sump through a 
filter. Space is provided in the bed for the 
collection of swarf, which is easily removed 
through openings in the front and sides. To 
reduce operator fatigue, all the controls of 
the machine are grouped on a panel at the front 
and this panel also carries a gauge which indicates 
saw blade pressure. 


Anechoic Chamber for Research on 
Transformer Noise 


A NEW anechoic chamber, part of an intensive 
two-year research programme into the causes of 
transformer noise, has been completed by the 
distribution transformer 
department of Ferranti, 

Ltd., West Gorton, Man- 
chester. The research 
programme is being un- 
dertaken as a result of 
the Electricity Board, 
BEAMA sub-committee 
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admitted. Ground-borne noises have also been 
taken into consideration and to prevent these 
affecting measurements taken inside the chamber, 
the inner shell of the chamber is built on a 
* floating *’ concrete base resting on a thick cork 
membrane. The chamber has been made 
sufficiently large so that anechoic wedges can be 
fitted if required 

Provision has also been made for doors leading 
into and out of the chamber to have a filling of 
glass wool to act as an absorbent for sound. 
rhe roller tracks conveying transformers to and 
from the chamber are broken at the line of the 
door, to make a soundproof seal. All noise 
measurements are taken in a central control 
office and the cable trench carrying power supply 
cables to transformers under test is filled with 
sound-absorbent material. 


Internal Bunker Vibrator 


To assist the discharge from storage bunkers 
containing powdered, granulated or lump 
materials that tend to arch, pack or funnel, an 
internal bunker vibrator is now made by Sinex 
Engineering Company, Ltd., North Feltham 


Completed anechoic chamber in the distribution transformer department of 


Ferranti, Ltd., West Gorton, 


Manchester. The roller tracks conveying 


transformers to and from the chamber, are broken at the line of the door 


proposals that manu- 
facturers should take 
measurements of noise 
emitted from transfor- 
mers with a view to the eventual adoption of 
maximum sound levels for transformers ranging 
from 1000kVA to 100,000kVA. Research work 
on noise from large power transformers has been 
proceeding at the company’s Hollinwood factory 
for a number of years, but it was decided that 
independent investigations should be carried 
out on distribution transformers. 

The anechoic chamber, illustrated here, is a 
double-walled brick cell located within the 
factory in the existing production line, so that, in 
testing procedures visualised for the future, the 
transformers, after having undergone routine 
tests, would be passed through the chamber for 
noise level tests before being packed ready for 
despatch. The double brick wall construction 
is designed to ensure that no airborne noises are 


to make a soundproof seal 


Trading Estate, Feltham, Middlesex. The device 
consists of a rotary electric vibrator to which 
there is attached a steel reed which hangs down 
into the bunker. This assembly is suspended 
from a rolled steel joist set across the top of the 
bunker and is carried on anti-vibration mountings 
which isolate the hopper structure from vibratory 
effects. When the equipment is in operation the 
vibration passes down the reed with increasing 
amplitude, reaching a maximum at the lower 
end of the reed where the material has a tendency 
to arch. As vibration loosens and releases the 
material, the pressure of the remaining material 
on the reed varies and causes it to bend and 
move about the hopper ; vibration is therefore 
applied at the most needed point and ensures 
complete discharge of the contents. 

The mild steel reeds can be made to suit the 
depth of hoppers and reeds are available between 
18in and 24in wide, 4in to Zin thick and up to 
60ft in length. 
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Automatic Rolling Mill Control 


ACTING on a proposal by the British Iron and 
Steel Federation that G.P.O. uniselectors might 
be used for sequence control of hot reversing 
mill screwdowns, the English Electric Company, 
Ltd., has developed a scheme based on these 
devices which provides completely automatic 
control of hot and cold reversing mill drives, and 
is also adaptable to other processes. A demon- 
stration van has been fitted out by the company’s 
Metal Industries Division, Stafford, with a full- 
size equipment of this kind controlling a 4in 
scale model steel rolling mill, and after exhibition 
in London is visiting major steel works and 
non-ferrous works. 

The equipment comprises a number of plug-in 
units which can be housed in standard cubicles, 
and is controlled from an operator's switch panel 


ENGLISH ELECTRIC, 


























Automatic programming cubicle for steel mill control. 

the centre of the right-hand section, with programme storage units for mill 

speed control and right-hand manipulators above and below. 

the central interconnection panel are the left-hand manipulator programme 
unit (below) and mill screwdown unit (above) 


installed in a position overlooking the mill or 
other machine. As applied to rolling mills, the 
operator has only to set up the dimensions to 
which he is working by adjusting the panel 
switches. By this action he selects the appro- 
priate programme from those which have been 
wired into the equipment. Operation of the 
panel switches causes a motorised uniselector in 
the selector unit to “home,” and this in turn 
causes the homing of programme storage uni- 
selectors in the function control and fine-setting 
units. A “large programming unit”’ is also 
controlled from the selector unit and feeds into 
the output uniselector of the function control 
unit, enabling either the number of stored 
programmes or the number of passes per pro- 
gramme to be increased. Where only a maximum 
of eight programmes of twenty-five passes is 
required, a “‘ few programmes unit ** may replace 
the three units mentioned already. All relays 
and ancillary equipment required for automatic 
sequencing are combined in a sequence control 
unit and are actuated by photocells, timers or 
other devices. An auto/supervisory switch 
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enables the operator to control the mill for single 
passes if required. 

The units contain resistors for the production 
of output reference signals, corresponding to 
those set up by the operator's levers in a manual 
scheme. Screwdown and manipulator drives are 
controlled by comparing voltages derived from 
mechanically-driven position-measuring potentio- 
meters with a fixed reference, the difference 
being applied through magnetic amplifiers to the 
Ward-Leonard systems 
of the corresponding 
drive motors, so that 
the latter run until a 
balance is reached. 

Normally programmes 
are wired into the per- 
manent store, but plug- 
boards are supplied on 














which new programmes 
can readily be set up, 
tried out, and incorpo- 
rated if required. Equip- 
ment such as that des- 
cribed has been operating 
for about six months in 
conjunction with a 20in merchant mill and is 
also being installed for controlling a 45in 
slabbing mill and two plate mills, all of which 
are reversing drives. 


The master unit is in 


On the left of 


Metal Cleaning Equipment 


A RANGE of standard industrial spray washing 
equipment introduced by the Electro-Chemical 
Engineering Company, Ltd., of Woking, Surrey, 
can be supplied as single and two-stage machines 
and fitted with either mesh belt, flight bar or 
overhead monorail conveyors, for carrying the 
components through the washing section. If 
required, the machines can be supplied with 
drying sections and they are made with 18in, 
24in and 30in wide conveyors. 

We illustrate one of the machines with a flight 
bar conveyor in operation. The parts to be 
cleaned are loaded in wire mesh baskets on the 
conveyor and carried through a steel canopy, 
where they are sprayed from top, sides and 
bottom with the cleaning agent which is delivered 
through stainless steel nozzles. Full-width, 
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roller-mounted sliding doors and a translucent 
glass fibre roof hatch give access to the canopy 
interior. The two canopy openings are provided 
with extraction ducts, connecting into fume 


extraction stubs mounted on top of the machine. 

The solution is pumped from a tank fitted 
with removable covers and having a quick-filling 
water service connection with a float valve to 
maintain the cleaning agent at constant level 
during operation. 


There is an over-flow weir 





Single-stage industrial spray washing machine 





Guillotine with remote-pedal-controlled electrically-operated friction clutch 


The pump output is rated to permit solids to 
settle before recirculation of the cleaning agent, 
and delivery is controlled by a hand valve. 
Heating can be by gas, steam or electricity. 


Sheet Metal Guillotine 


A RECENT addition to the sheet metal working 
machinery made by F. J. Edwards, Ltd., 359-361, 
Euston Road, London, N.W.1, is the “ Besco- 
Truecut *’ guillotine shearing machine, illustrated 
herewith. It is made in 6ft and 8ft capacities 
to shear mild steel up to 14 gauge and 3ft, 4ft, 
6ft, 8ft and 10ft capacity for plate up to }in thick 

The whole of the drive is enclosed in the base 
of the machine and is transmitted through an 
electrically operated friction clutch incorporated 
in the flywheel. This clutch is of self-adjusting 
construction and is controlled through a foot 
switch which can be placed in any position con- 
venient for operation. A selector switch can be 
set for single stroking or continuous operation. 

The welded plate main frame of the machine 
is a single rigid assembly and low friction wearing 
strips are built into the cutting beam slides. 
Built-in gauges can be set to facilitate precision 
working, there being a calibrated dial gauge at the 
rear and standard front and side gauges. All 
controls are grouped on a push-button panel. A 
“ disc spring * operated inclined hold-down has 
anti-slip inserts in the gripping pads. 
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Industrial and Labour Notes 


Iron and Steel Prices 
The Iron and Steel Board has autho- 
rised some changes in maximum iron and 
steel prices. As from Monday last, June |, 


the maximum prices of steel in quantities of 


10 tons and upwards (larger quantities for cer- 
tain products) ordered to one specification for 
one delivery to one destination are reduced. 
The zone extras on basic pig iron have also 
been reduced, as have the maximum prices of 
hematite and low phosphorus foundry pig 
irons. 

The Board says that since the last general 
revision of maximum prices in March last 
year, there have been several changes in 
production costs. The cost of some 
imported iron and steel-making materials 
has fallen, but other charges, particularly 
railway rates and wages, have risen. On 
balance, however, there has been a reduction, 
though this leaves out of account that the 
fall in the volume of orders has led to many 
mills being operated below their most econo- 
mical level. The Board believes that savings 
could be achieved both in mill costs and in 
transport if the size of individual orders was 
increased. That has led to the decision to 
reduce, by about 2 per cent, the maximum 
prices for quantities of 10 tons and over. In 
general, there are no reductions for quantities 
under 10 tons ; in fact, there are increases 
for certain small quantity orders and some 


size and quality extras are also being 


increased. 

The Iron and Steel Board believes that these 
price reductions for larger quantities should 
help to strengthen the competitive position at 


home and abroad of those consumers who 
take advantage of them. It is stated that no 
further changes in the general level of iron 
and steel prices determined by the Board, up 
or down, are In prospect. 


Industry’s Medical Services 


In the current issue of its bulletin, 
the British Employers’ Confederation makes 
some observations on medical services in 
factories, the organisation of which is one of 
the subjects for discussion at this year’s Inter- 
national Labour Conference. It points out 
that. since 1951—when the report of the Dale 
committee was issued—there has been a 
steady increase of these services on a volun- 
tary basis. There is, however, great diversity 
in the nature of the factory medical services 
provided and in the importance which firms 
attach to particular aspects of those services. 
While a number of large companies have 
their own full-time doctors, the majority 
appear to have part-time doctors only, though 
in many cases the same doctor serves part- 
time with two or more companies. But, the 
Confederation says, even among companies 
which have enough work for one or more 
full-time doctors, some prefer to use the part- 
time services of a number of general practi- 
tioners on the ground that continuance of 
general practice enables the doctors to keep 
in touch with the outside world. 

In the Confederation’s opinion, there is 
still no unanimity of view as to what medical 
services should be provided and what is their 
relative importance. In some companies, 
for example, great stress is laid on pre- 
employment medical examinations, while in 
others these are not carried out at all. In 
some where a process is carried on which 
involves a specttic health risk—even though 
not subject to a statutory regulation—it is 
natural that priority shou:d be given to the 


medical supervision of the workers concerned 
in the process. The highest common measure 
of agreement, the Confederation suggests, 
lies in the time saved by workers who are 
enabled to have minor injuries or ailments 
treated at the works surgery instead of visiting 
their own doctors or the out-patients’ depart- 
ment of a hospital. Supervision of the first- 
aid arrangements is also stressed by many 
firms. To all this, the Confederation adds 
that the greatest advantages appear to accrue 
where the works doctor, whether full-time 
or part-time, has gained the confidence of 
both management and employees and is 
prepared to co-operate as a member of a 
team. There are many matters affecting 
health, which are not primarily medical, such 
as ventilation and treating. As the Con- 
federation aptly remarks in its bulletin, ‘* the 
doctor may draw attention to the desirability 
of action, but the solution of the problem 
will often lie in the hands of the engineer.”’ 


Assistance for Training 


The Industrial Training Council held 
a meeting last week to consider the Govern- 
ment’s proposed grant-in-aid of £75,000, the 
main purpose of which is to accelerate the 
expansion of apprenticeship and other indus- 
trial training for young people in the excep- 
tional circumstances created by the * bulge ” 
in school-leavers between 1961 and 1963. 
This assistance is to be matched by con- 
tributions from industry of at least the same 
amount. The Council decided to accept the 
Government’s proposal. Its immediate inten- 
tion is to write to all employers’ organisations 
which are directly concerned with the negotia- 
tion of wages and working conditions to 
inquire if they wish to apply for financial 
aid out of the grant towards the appointment 
of training development officers either by the 
organisations or by joint industrial councils 
or similar bodies in the industries they repre- 
sent. The task of these officers will be to 
stimulate and assist in the setting up or 
extension of training schemes for young 
people by employers, either individually or 
through joint schemes. 

The Council says that arrangements to 
deal with the ** bulge *’ must be made with 
“all speed.” It has therefore asked that 
applications for this financial assistance 
should be treated as a matter of urgency. 
It is realised, however, that the organisations 
may need to consult their own constituents 
before arriving at a decision and they have 
until September 15 to submit their applica- 
tions. Many organisations covering the 
smaller industries, the Council thinks, would 
not, even with grant assistance, contemplate 
the appointment of a full-time training 
officer. To assist these organisations the 
Council has decided to set up its own training 
advisory service. This will consist of a smail 
staff of experienced training officers who 
would be made available to employers’ 
organisations and joint bodies to help them 
work out training arrangements and to 
advise their member firms on how to apply 
those arrangements in individual works. It 
is hoped that it will be possible to establish 
this service during the next six months. 


Overseas Trade 
The United Kingdom’s exports and 
imports increased in value during April and, 
according to a Board of Trade survey, 
** brought the level of overseas trade to the 
highest point for nearly two years.”” Exports, 


valued at £295,600,000, were £25,000,000 
higher than in March and imports increased 
by over £23,000,000 to a value of 
£345,800,000. Re-exports in April were 
valued at £11,300,000. The visible trade 
deficit was thus £39,100,000, much the same 
as in March. 

The Board of Trade says that the sharp 
rise in exports in April, compared with the 
monthly average for the first quarter, was 
spread over all the main groups except fuels. 
Engineering products showed a_ striking 
increase of 21 per cent and reached a value 
of over £141,000,000 ; metal exports in 
April were 94 per cent above the monthly 
rate for the first quarter. In the engineering 
group, exports of cars and chassis were out- 
Standing at 37 per cent above the first 
quarter’s average. Exports of aircraft, 
ships and boats and railway vehicies 
also increased in April but there was 
little change from the first quarter average in 
the exports of commercial vehicles and 
chassis. Exports in the machinery groups 
increased considerably in April. ** Machinery 
other than electric’ was 14 per cent above 
the January-March average and included 
increases of 16 per cent in aircraft engines, 
18 per cent in agricultural tractors and parts, 
14 per cent in machine tools and nearly 40 
per cent in mechanical handling equipment 
and excavating machinery. Exports of elec- 
tric machinery and apparatus in April were 
22 per cent above the first quarter's rate, 
most of this increase being accounted for 
by a large consignment of submarine cable 
exported to the U.S.A. Exports of generators 
and motors and electronic apparatus were 
also higher than in the preceding months of 
this year. Metal exports increased by 
£3,500,000 in April to a total value of nearly 
£39,000,000. This figure, the Board of Trade 
says, included a renewal of the upward 
tendency in iron and steel exports which 
was noticeable in November and December 
last but which was reversed in the first 
quarter of this year. Iron and steel exports 
in April were 17 per cent above the first 
quarter average and included a rise of 27 per 
cent in steel sheet shipments. 


Materials Handling 

The British Industrial Truck Associa- 
tion has announced that the 1959 John 
Morris Memorial Award has been won 
by Mr. George Downie, executive officer 
materials handling, Unilever, Ltd., for his 
paper entitled ‘** How Greater Use of Indus- 
trial Trucks Can Benefit British Economy.” 
The award is in the form of a scholarship, 
valued at approximately £550, which this 
year provides a course of intensive study at 
the sixth annual Materials Handling Training 
Centre at Lake Placid, New York, from 
June 14 to 27. The course deals at an 
advanced level with the theory and practice 
of materials handling, including such matters 
as the analysis of handling problems, the 
design of systems, selection and application 
of equipment and operational problems. It is 
strictly limited to industrial executives with a 
minimum of three years’ handling experience. 
During his stay in America, Mr. Downie 
will visit a number of factories, including 
those of the leading mechanical handling 
equipment manufacturers. It is hoped, the 
Association says, that on his return to Britain, 
he will be able to lecture to industrialists and 
students upon the theory and practice of 

developing efficient handling systems. 
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New Research Buildings in South 
Africa 


BY OUR SOUTH AFRICAN CORRESPONDENT 


cases, of material which was at one time in 


HE name “ Scientia *’ has been appropriately 

chosen by the S.A. Council for Scientific 
and Industrial Research to designate a new 
science centre a short distance outside Pretoria. 
The original site was donated by the University 
of Pretoria which cut fully 200 acres off its 
experimental farm for the purpose. Subse- 
quently an adjoining plot of land some 150 acres 
in extent was purchased. The whole area ts 
ideally situated about 3 miles beyond the 
eastern municipal boundary of the city, and is 
being developed much along the lines of a 
university campus in a park-like setting. 

The illustration at the top of this page shows 
the buildings now on the site. These include 


the administrative headquarters, the National 
Physical Research Laboratory, the National 
Building Research Institute, the National 


Institute for Water Research, the Central 
Instrument Workshops and parts of the National 
Mechanical Engineering Research _ Institute. 
This constitutes approximately one-third of the 
Council’s current building programme. 

Under construction are the National Nutrition 
Research Institute and the National Chemical 
esearch Laboratory, while still to be started 
are buildings for the remaining research 
laboratories and the South African Bureau of 
Standards. 

New Water Research Building —Amongst the 
buildings, more recently erected is that of the 
National Institute for Water Research ( Fig. 2). 
For the first time since the establishment of the 
Water Research Division in 1948, the staff can 
now be housed in a single building. In the 
planning of the building an effort was made to 
provide for all the requirements of the research 
workers. Tnree chemical laboratories, a 
bacteriological section and a biological division 
have been provided. A spacious room makes 
it possible to install pilot plants for the study of 
various aspects of sewage water purification and 
water treatment. For the biologists, too, ample 
space has been made available for aquariums 
in which the cycle of river life can be investi- 
gated. About five senior members of staff will 
be able, at any time, to carry out advanced 
research on water problems in single office 
laboratories. The roof of the building is easily 
accessible and offers opportunities for research 
in which direct sunlight is required. 

In addition to this laboratory, the N.I.W.R. 
has at its disposal laboratories in Natal and 
South West Africa, where particular aspects of 
water research peculiar to the areas which they 
serve, are carried out. 

Amongst the investigations being carried out 
by the Institute is the study of the bottom 
deposits of South African rivers and standing 
waters. These deposits consist largely, in most 


suspension or floating in the water. Detailed 
biological and chemical studies of such layers 
in various parts of the world have revealed 
much of the history of the changing water 
conditions and the changes in the climate and 
vegetation of the surrounding countryside. 
The N.I.W.R., however, is concentrating on the 
use of bottom deposits as a source of informa- 
tion on existing water conditions or on those 
of the immediate past. 

Insoluble inorganic and organic polluting 
materials collect in bottom muds and some can 
be detected by fairly straightforward chemical 
analyses. Certain forms of organic pollution, 
however, produce more subtle changes, and 
these can only be detected by special chemical 
and biochemical techniques coupled with a 
study of the mud-dwelling bacteria, fauna and 
the diatoms. The development of these tech- 
niques is at an early stage, but they are already 
yielding interesting information. To conduct 
investigations of bottom muds, special sampling 
apparatus is required, especially in deep water. 
Fortunately a number of well-tried designs for 
grabs and other samples are available from 
various parts of the world and the Institute has 
recently begun to use the Jenkin sampler, 
developed at the Windermere laboratories, 
England. This collects mud cores in perspex 
tubes. The advantage of this apparatus is that 
the water lying immediately above the mud 
remains in place and can also be studied. 


SATELLITE TRACKING STATION 


The Prime Minitrack radio tracking station 
installed at Esselen Park near Johannesburg on 
behalf of the United States Naval Research 
Laboratory, has been in full time operation since 
April 15 last year. Staffed by five members of 
the C.S.I.R’s National Telecommunications 
Research Institute, the station is designed to 
track U.S. earth satellites transmitting radio 
signals on frequencies in the neighbourhood of 
108 Mc/s, and had, by the end of October, 
recorded well over 600 satellite transits. 

The data produced on each pass over the 
station take the form of a series of angles 
measured from the centre point of the station 
to the satellite, related very accurately to time. 
Each reduced record provides approximately 
sixty such angles, measured in a 30-second period 
of trme. Station time is generated by a special 
timing unit which is kept in synchronism with 
the U.S. Bureau of Standards time transmissions 
from radio station WWV in Washington, D.C., 
the accuracy of timing being about a milli- 
second, and of angle measurement about 
20 seconds of arc. The final data is passed to 
the Vanguard Computing Centre in Washington 
where, with similar data from ten other Mini- 
track stations throughout the world, it is used 
in an orbital computer. Fig 4 shows the record- 
ing apparatus at Esselen Park. 

Apart from its tracking function, the station 
has been provided with equipment which is used 
to record the telemetry signals from the U.S. 
satellites. This was done on the three “ Ex- 
plorer ’’ type satellites, the magnetic tapes being 
passed to America for interpretation. 

The geographic position of the South African 
Minitrack station makes it an important monitor- 
ing point immediately after the launching of 
most American satellites. Detection is possible 





Fig. 1—The new building for the National Institute for Water Research at ‘* Scientia ”’ 
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Figs. 2 and 3—{Left) Optical bench in the National Physical Research Laboratory for the accurate calibration of surveyors’ tapes. (Right) Radar antenna designed 
by the S.A. National Mechanical Engineering Research Institute for aircraft tracking equipment developed by the National Telecommunications Research Institute 


some 1000 miles north and south of the station 
at normal satellite altitudes, and it is usual to 
receive signals about forty minutes after the 
firing time. For this function “ Vanguard ~ 
keeps the station informed in advance of future 
launching dates, and teleprinter equipment on 
the site carries information on the exact firing 
time. From this point of view it is disappoint- 
ing that of the seven attempts to place a satellite 
in orbit, since the station became operational, 
only one has succeeded, and this one was fired 
in a northerly direction from Cape Canaveral in 
Florida, into an orbit that took it well outside 
the detection range of the S.A. station, on its 
first two revolutions round the earth. On one 
occasion after a “ Vanguard’ attempt, the 
station did in fact receive usable signals at the 
specified time, and the readings taken were 
instrumental in determining the fate of this 
particular satellite, which failed to complete an 
orbit of the earth 

* Vanguard 1” (1958 * Beta”) launched in 
March, 1958, is transmitting signals on the Mini- 
track frequency. With an estimated life of 
200 years, and with a radio transmitter powered 
by a solar cell, this tiny satellite may possibly be 
tracked by radio for many years to come. The 
Minitrack station is alerted for the American 
moon probes, but as the launch usually takes 
place at a time of the month when the moon 
and the sun are almost directly in line, solar 
noise picked up by the receivers is a limiting factor 
which makes it difficult to detect the weak 
signals from the moon rocket 

Close co-operation exists between the Mini- 
track Station and the Precision Optical Station 
at Olifantsfontein, the Minitrack information 
being used to help in aiming the camera at new 
satellites, before accurate orbits have been 
computed. One result of this co-operation was 
an early photograph of * Explorer 1V.” 


S.A. NATIONAL 
LABORATORY 


BENCH AT THE 
RESEARCH 


OPTICAI 
PHYSICAL 


&h Land surveying is of special importance in 
a country which is still undergoing development 
One of the problems in surveying is the accurate 
measurement of base lines on which all subse- 
quent measurements depend. The measurement 
is done by means of steel or Invar tapes which 
need to be standardised. In the past, tapes have 
been standardised by comparing them with tapes 
which have been standardised in other coun- 
tries, usually by comparison with a metal bar 
“line standard.” 

The forthcoming replacement of metal bar 
standards of length by light waves as the funda- 
mental standards, has raised the problem of 
measuring distances of SOft or 150ft in terms 
of light waves which are of the order of a few 
millionths of an inch. By the techniques of 
optical interferometry it is possible to measure 
lengths of up to 4in, and using new methods and 
newly-developed lamps it may be possible to 
extend this type of measurement up to about 
18in. Attempts in other countries at using 


radio microwaves for interferometry over long 
lengths have proved unsuccessful and various 
ways of using light are being considered. 

The method being developed in the National 
Physical Research Laboratory in Pretoria is 
one originated by Vaisala in Finland. A small 
length, which has been determined in terms of 
light waves by ordinary interferometric methods, 
is multiplied a whole number of times using a 
system of mirrors and light beams to give the 
required length. This length can then be com- 
pared with the tape under test using microscopes 
with micrometer cross wires. 

Experience gained in other countries suggests 
that the usefulness of Vaisala’s method is limited 
by the fact that mechanical vibrations picked 
up by the optical bench from neighbouring 
machinery and traffic disturbs the mirrors suffi- 
ciently to make measurements difficult for 
lengths greater than about SOft. The general 
physics division of the National Physics Research 
Laboratory has designed and built an optical 
bench which is highly resistant to vibration. 


Fig. 4—Recording apparatus at the Minitrack station 
at Esselen Park 


This bench, which is installed in the temperature- 
controlled tunnel under the east wing of the 
main N.P.R.L. building, is a brick wall 176ft 
long and 3ft high, topped with slate slabs and 


resting on a steel box girder chassis. The chassis 
has seventeen cross girders, to the ends of 
which are attached large steel spring suspensions. 
[The bench is thus several tons of brickwork 
entirely supported on thirty-four steel springs 
with no other mechanical connection to its 
surroundings. The supporting bench for the 
optical equipment can be clearly seen in Fig. 2 
This method of construction achieves two 
objects. First, the length of the optical bench 
remains constant even when the foundations of 
the building are disturbed owing to moisture 
changes in the soil below the building. Secondly, 
the beam remains free from vibrations and in 
preliminary experiments interference fringes 
have been observed and length multiplication 
has been obtained over a distance of 80ft with 
indications that 165ft will be attained. 


TRACKING AEROPLANES BY RADAR 


In time of war, South Africa is liable to be cut 
off from the overseas sources of supply of many 
articles required in the defence of the country. 
It is obviously desirable that the country should 
be as independent of such sources of supply as 
possible. To this end the South African Defence 
Force and the C.S.I.R. entered into an agree- 
ment whereby the Council contracted to develop 
various items of specialised equipment required by 
the armed forces. During the past few years 
the Defence Research Section of the National 
Telecommunications Research Institute has been 
engaged in developing several items of specialised 
radar equipment. In designing this equipment it 
was necessary to meet the special requirements 
that are peculiar to South African conditions. It 
was also necessary to ensure that the equipment 
could be manufactured locally from materials 
which would be available in wartime. 

The largest item of equipment so far designed 
is a radar antenna used for tracking enemy 
aircraft. The antenna has a parabolic reflecting 
screen S5Oft long and 15ft wide, and is mounted 
with a cabin housing all the transmitting equip- 
ment, upon an undercarriage which is driven by an 
electric motor at speeds of up to 8 r.p.m. 

The profile of the screen was designed by the 
N.T.R.L, and Fig. 3 shows the antenna unit. 

The mechanical design of the unit was carried 
out in the Mechanics Subdivision of the National 
Mechanical Engineering Research Institute. The 
undercarriage wheels and the track on which 
they run, posed a particularly interesting design 
problem, for’it must be remembered that with 
the screen turning at a speed of 8 r.p.m. con- 
tinuously for a year, the wheels would travel a 
distance of 20,000 miles. This corresponds to 
the average distance covered in a year by a 
railway wagon of the S.A.R. and H. With 
similar wheel loadings to those used in such 
wagons, the design of this part of the aerial 
structure had to conform to typical railway 
engineering practice. The first aerial was 
recently installed and has so far functioned 
satisfactorily. 
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Ochsenkopf Television Tower 


No. Il 


(Concluded from page 864, May 29) 


A television transmitter tower of the Bayerischer Rundfunk, which came into service 
last December, comprises a 163m high reinforced concrete tower surmounted by a 
13-5m high ultra-shortwave aerial mast and carrying on its outside the television 
aerial arrays. The tower, which has a total weight of 5000 tonnes, is designed to 


deflect up to 1-08m at wind velocities of 167km per hour. 


Besides fulfilling the 


stringent technical requirements, the design in concrete is stated to be convenient, 
in that equipment and staff are housed inside the tower itself, the feeder cables are 


kept short, and the aerial connections are accessible at all times. 


The aerials and 


warning lights are easily accessible ; maintenance costs are low, and the appearance 
of the tower is very satisfactory. The total cost of the station is claimed to be about 
the same as if a steel mast had been used. 


Technical Equipment.—A view of the nearly 
completed tower is shown herewith in which 
may be seen the four circular platforms and the 
television aerials. The station is supplied by 
two 15kV cables from two mutually independent 
grid systems. Switchgear and meters are housed 
in the cellar, while the lower ground floor con- 
tains the two transformers, each of I60kVA, 
and the voltage regulators for the image and 
sound transmitters as well as for both of the 
frequency-modulated ultra short-wave  trans- 
mitters. Here also is the ventilating and air 
filtering plant and its control cabinet. Room 
for a further ventilating plant for a second 
television transmitter has been reserved. For 
cleaning the electronic equipment of dust, com- 
pressed air is supplied to the transmitter rooms 
by an air compressor set up in the basement. 
Two blowers supply cooling air to the trans- 
mitter ; their ducts are fitted with filters, the 
degree of clogging of which can be checked by 
means of differential pressure gauges. This 
section also contains the battery room for 
emergency lighting, clocks, and telephone circuits, 
together with charging rectifier and emergency 
lighting switchboard. A heavy repair workshop 
has also been installed here. Room has been 
left for the possible later addition of a service 
lift to the second floor. 


On the ground floor, which has a diameter of 


17-2m at a height of 2m above the floor level, 
is the television transmitter for Band I ; sufficient 
room has been left for a future transmitter 
for Band IV. Below we _ illustrate the 
equipment racks and central control desk. The 
racks are arranged in the form of a polygon with 
a service gangway behind them. The space 


between the top of the racks and the ceiling is 
filled with sound-proofing panelling. Ventilat- 
ing air is admitted through perforations in the 
ceiling. Because of the partition panelling above 
the racks, the warm air rising from them can be 
separately exhausted from the outside gangway. 

The two ventilators for the ultra short-wave 
transmitters are on the first floor. The distribu- 
tion cabinet for the television aerials is installed 
there, as well as the aerial switchboard for the 
ultra short-wave transmissions. A light service 
workshop, the station controller’s rooms and 
a guest room complete the layout on this floor. 

On the second floor are the two ultra short- 
wave transmitters and the monitoring room, as 
well as the telephone exchange and central clock. 

A lounge, kitchen and bedrooms for the staff 
are on the next three floors. These are heated 
by means of nightly charged electric storage 
heaters. In the rest of the station basic heating 
is provided by the electric heat losses of the 
equipment. This heat is removed with the air 
exhausted from the neighbourhood of the 
equipment racks. In a mixing chamber this 
air is mixed with the circulating air as well as 
with the necessary amount of fresh outside air. 
The circulating air is warmed by six 3kW heaters 
incorporated in the ducting and controlled by 
room thermostats to maintain the temperature 
at around 20 deg. Cent. This system is sup- 
plemented by storage heaters, e.g. in the work- 
shops. During repairs in cold periods heating 
is provided by portable radiant heaters. 

A cable shaft extends vertically through the 
station and is continued in the form of a cable 
rack to the top of the tower. 

The 10kW image transmitter and 2kW tele- 





Television image and sound transmitter with central control desk 
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vision sound transmitter operate at 62:25 Mc/s 
and 67:75 Mc/s respectively (channel 4). Both 
transmitters use a common aerial, arranged as 
an array of sixteen sectors at four levels to give 
an all-round, vertically polarised transmission 
with a peak image power of 100kW, with reduced 
transmission towards the south-west. 

The two ultra short-wave transmitters of 1OkW 
each send out the two Bavarian sound broad- 
casting programmes at 96:05 Mc/s and 91-775 
Mc/s, and also use a common aerial array 


situated at the top of the tower with an effective 
radiated output of 60kW for each programme 





The nearly completed television tower (the ultra- 

short wave aerial mast is not yet in position) showing 

the windows of the station and the circular platforms. 

On the lowest platform, parabolic and dipole aerials 

are stationed. The upper platforms give protection 
from falling ice 


In order to render the tower conspicuous to 
aircraft, two danger lights and twenty-two red 
obstacle warning lights have been installed. 
These lights have a total consumption of 8kW 
and are automatically controlled by a photo- 
cell throughout the twenty-four hours. 

Main Contractors.—Alfred Kunz and Co.. 
Munich (structural work) ; Siemens and Halske 
A.G. and Siemens-Schuckertwerke A.G., both 
Munich (television transmitter, power and tele- 
phone installation); Rohde and Schwarz. 
Munich (aerials and ultra short-wave trans- 
mitters, control racks); Belg, Bayreuth (high 
tension supplies, electric heating); Brown, 
Boveri et Cie, Munich (erection of aerials) : 
Heinrich Nickel, Betzdorf/Sieg (air cooling of 
transmitters, ventilation) ; Felten and Guillaume 
Carlswerk A.G., Cologne-Miilheim (high fre- 
quency cables), 
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Association Technique Maritime et 
Aeronautique 


HE fifty-ninth meeting of the Association 

Technique Maritime et Aeronautique was 
held at the Maison de la Chimie, Paris, on 
May 25, 26, 27, and 28, when about thirty papers 
were presented for discussion. The meeting 
opened in the afternoon of Monday, May 25, 
and after the general meeting P. Giiie presenteu 
the first paper, “ Effects of Waves on Ships, 
which examined bending moment calculations 
and noted that the height/lengin ratio of waves 
decreased with the longer ships so that they 
could have a ligiter hull than smaller ships. 
in his paper “ Navy Helicopter Development ” 
P. Morain discussed the roies fulfilled by heli- 
copters in the Navy and the effect of the 
introduction of V.T.O.L. aircraft. 

Professor C. W. Prohaska in “ Electroaic 
Computing in Shipouiiding ’’ opened the morn- 
ing session of May 26 and described the methods 
adopted in Denmark for applying electronic 
computers to shipbuilding, including the training 
of coding specialists. Appendices gave detatis 
of programmes for carrying out hydrostatic 
and associated calculations. In the next paper 
“General Review and Choice of the Most 
important Characteristics of a P.W.R. for a 
Nuclear Merchant Ship,” J. Havard and P. 
Dubois considered the possible choice of the 
characteristics of a marine pressurised water 
reacior, such as core height and primary and 
secondary pressures, and put forward a set 
of values for a unit of 20,000 s.h.p. This was 
followed by a paper entitled “Some Con- 
siderations of the Starting-up of a Pressurised 
Water Nuclear Marine Propulsion Unit” in 
which Y. Bonnet and J. Wetzel discussed 
thermal, chemical and nuclear starting-up prob- 
lems with a cold, warm or hot reactor and gave 
data of a particular case. J. Rastoin and 
F. de Vathaire, in the last paper of the morning, 
“The Design of Compact and Light Shields 
Set up Nuclear and Technologicat Problems ” 
presented the main aspects of shielding studies 
which require experimental devices specifically 
fitted and also large computers to deal with the 
nuclear part. 

In the first of the afternoon papers, “* Behaviour 
Under Repeated Pressures of Light Alloy 
Bottles Suffering from Surface Defects,” H. de 
Leiris stated that present design of light alloy 
compressed air bottles ensured good endurance. 
He showed that aluminium-magnesium bottles 
retained sufficient endurance even when pits 
2mm deep had been formed by corrosion. The 
successful application of non-destructive exami- 
nation, using a plastic varnish replica, to fracture 
surfaces was dealt with by P. A. Jacquet and 
E. Mencarelli in “ Non-Destructive Methods 
for Optical and Electronic Metallography of 
Fracture Surfaces *’ and the advantages of two 
new techniques were discussed. In the next 
paper, “* Torsion Fatigue Tests on Steel Shafts 
Built-up by Metal Spraying’’ by H. de Leiris, 
the torsion fatigue tests on steel shafts were 
described with the object of increasing know- 
ledge of the behaviour under fatigue of mechan- 
ical parts, built-up by metal spraying. Professor 
H. E. Jaeger and J. J. Nibbering in a paper 
entitled * The Resistance of Knee-Connections ” 
discussed past tests and described the Delft 
tests on knees between two orthogonally con- 
nected beams in the elastic and plastic region. 
In “ Experimental Study on Two-Dimensional 
Pipes of Reduced or Reinforced Wall Thick- 
ness ’’ H. de Leiris and J. Barthelemy dealt with 
experimental work on pipes of e/r ratios of 
0-025 and 0-2 and compared the results with 
theoretical values 

The morning session of Wednesday, May 
opened with “Some Present Aspects of Boun- 
dary-Layer Problems” by R. Michel, which 
reviewed the present means permitting the 
evolution of boundary layers and their character- 
istics in supersonic flow to be anticipated. A 
practical method of calculation for moderate 
pressure gradients was given which applies to 
high Mach numbers with and without heat 
transfer. Paper No. 2 “ Stability and Control 
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Simulators for V.T.O.L. Aircraft’ by J. 
Jardinier described simulators built to study and 
solve the stability and control problems of 
V.T.O.L. aircraft while the next paper “* About 
a Ditching Tests Station’? by J. Gobeltz was 
concerned with the determination of aircraft 
ditching instructions by testing dynamically 
similar models. G. Bruner in the following 
paper, “Short Take-off and Landing Aircraft 
using Deflected Slip Stream Principle ’’ offered 
a new solution to the problem of the aircraft 
with wide speed range, in which a wing provided 
with highly developed flaps is entirely placed in 
the propeller slipstream. Principal data were 
given and a description of the Breguet 940 
experimental aircraft and Breguet 941 opera- 
tional aircraft. The final paper on Wednesday 
morning was “* Harmonic Vibration Testing in 
Flight,” by G. de Vries, which was concerned 
with equipment designed for harmonic vibration 
testing in flight and which consists of electro- 
dynamic exciters and incorporates analysers 
for measurement. 

The meeting continued in the afternoon with 
** A Study of Some Propeller Copper Aluminium 
Base Alloys ’’ by J. Tigeot which gave the results 
of metallurgical tests on copper aluminium alloys 
and 12 per cent manganese and 10 per cent 
aluminium alloys used for propellers as a substi- 
tute for high strength brass. A method for 
calculating profiles of continuous curvature was 
given by R. Legendre in a paper entitled “ Con- 
tinuous Profiles for Turbine Blades *’ and in the 
next paper, “ Contribution to the Metallurgical 
Study of Marine Gear Pitting,’ M. Cranier 
gave an account of his macrographic and micro- 
graphic observations on gear teeth with special 
emphasis on the formation and propagation of 
surface defects. Paper No. 4 of the afternoon 
session was “ Supercharging of the Four-Stroke 
Diesel Engine from the Engine Builder’s Point of 
View” by J. Gallois, and this was followed by 
‘** Contribution Towards Improvement of Surface 
Hardening Processes for Crankshaft Pins ’’ by 
J. Kalbfleisch. 

The first paper presented on Thursday morn- 
ing was *“ General Problems Relating to Short- 
Circuit Protection of Electrical Installations 
Aboard” by G. Bouvier. In ‘ Static Excitation 
and Voltage Regulation by Compounding 
Alternators for Shipboard Use’’ G. Lesage 
gave the results of experiments carried out on 
new equipments. Two other papers read during 
the morning were “ Diesel Electric Ship Drives 
with Alternative Current Generators and 
Motors’ by A. Wiart, and “ Direct Current 
Electric Drives for Winches aboard Merchant 
Ships ** in which V. Panoff dealt with the advant- 
ages of the system. The first paper of the 
atternoon session was “A.C. Electric Equip- 
ments for Ships. Pleuger Directed Auxiliary 
Screws used for Self-Manceuvring’’ by J. 
Neufville discussed manceuvring problems and 
described installations in three ships of 11,000 
tons deadweight. In the next paper “ Evolution 
of Automatic Curvilinear Flame-Cutting in 
Shipyard Practice,” A. Ravaille recalled the 
working principles of flame-cutting machines 
using reduced scale templates and showed the 
advantages and savings effected by their use. 
A survey of the observations on singing pro- 
pellers was given by C. B. Van de Voorde in his 
paper “ Tne Elimination of the Singing of Ship 
Propellers and the Shape of the Trailing Edge 
of the Blades’ which discussed the theory of 
the cause of singing and compared theory with 
the observations made. A description was also 
included of a special shape of trailing edge 
which has been developed to avoid singing. 
A. Galani and F. Longatte in their paper 
* 15,800 T.D.W. cargo ships * Fontenay’ and 
*‘Rocroi’”* described the ships and gave the 
results of measurements of vibration, hull 
stresses, speed and power taken in service and 
compared them with the design calculations. 
The last paper of the afternoon and the conclud- 
paper of the meeting was by J. Coune and B. 
Mercier and was entitled “ Tanker with Separate 
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Ballast Tanks and without Main Cargo Piping.” 
The authors examined a design of a tanker in 
which the cargo tanks are independent of ballast 
tanks and there are no cargo pipelines, and 
compared the proposed design with a tanker 
of current design. 


Swiss-Built Electric TEE Trains 


Because of the incomplete state of electrifica- 
tion, the first TEE transeuropean express trains 
which came into service in 1955 were powered by 
diesel engines. The TEE trains employed on 
the Zurich-Amsterdam route since June 2, 1957, 
were also of this kind. Two trainsets were 
commissioned by Switzerland, and three by the 
Netherlands. (A _ reference will be found in 
THE ENGINEER Of January 10, 1958, Plate 14.) 

During the last two years, however, progress 
with electrification has been such that all-electric 
runs have become possible on many _ long- 
distance routes. Accordingly, the Swiss Federal 
Railways have placed orders for four electric 
transeuropean express trains to serve the Paris 
Simplon—Milan and the Zurich-Gotthard—Milan 
routes, which will require eight and four hours 
respectively. 

A difficulty which arises is the variety of 
existing Current supplies, i.e. 1SO00V d.c. from 
Paris to Déle ; 25kV at 50 c/s to the frontier 
station at Vallorbe ; 1SkV at 16% c/s in Switzer- 
land ; and 3000V d.c. in Italy. The new trains 
will be suitable for all these kinds of current. 
On the d.c. sections, the motors will be run 
directly on line, while supplies of alternating 
current after being stepped down in voltage will 
be rectified by means of silicon rectifiers before 
being used to drive the motors. The change- 
over will be completely automatic, and the 
system of control is to remain entirely unchanged 
whatever the current supply. Four pantographs 
will be fitted to suit the various catenaries. By 
contrast with the diesel expresses, it will probably 
be unnecessary to carry a maintenance engineer, 
in spite of the complexity of the equipment. 

The new trainsets will consist of five elements. 
Carriages |, 4 and 5 will have forty-two seats 
each, as well as toilets and luggage compart- 
ments ; the third carriage will be a restaurant 
car. Since passengers have previously shown a 
preference for a central gangway, this system 
will be adopted throughout. In the restaurant 
car people will sit three abreast, and there will 
be a small bar seating six. 

The new expresses, RAel05S1 to RAe1054, will 
have a length over buffers of 122:8m, and a 
weight of 244 tonnes. Four of the six axles of 
the motor carriage will be driven, and the total 
installed horsepower will be 3400 h.p., giving a 
maximum speed of 160km per hour. It is 
proposed to put the new trains into service in 
1961. 


Nuclear Power Plant for Italy 


It has been announced that Societa Elettro- 
nucleare Italiana (SELNI) of Milan, Italy, has 
signed a definitive contract with Westinghouse 
Electric International Company, New York, 
for the supply of a nuclear steam generating 
plant to be installed in the Italian company’s 
“Enrico Fermi” atomic power project to be 
located in the northern part of the country. 
Gibbs and Hill, New York, are the consulting 
engineers for the project. Scheduled to come 
into operation in the spring of 1963, the plant 
will have a net capacity of about 160MW of 
electrical energy. The pressurised water reactor 
will be similar to the one being built for the 
Yankee Atomic Electric Company. The station is 
to operate as a “ base load” plant, feeding into 
the power network of the Edison Group, largest 
privately owned utility in Italy, and other 
utilities in Northern Italy. 


X-Ray Equipment Exhibition 

An exhibition of X-ray and associated equip- 
ment is to be held in conjunction with this year’s 
International Congress of Radiology scheduled 
to take place in Munich from July 23 until 
July 30. Although German manufacturers will 
predominate, it is announced by BEAMA that 
twelve British firms as well as the United Kingdom 
Atomic Energy Authority are taking a total 
of 436 square metres of stand space. 
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The fifth Nuclear Engineering and Science Conference was held at the Public 
Auditorium in Cleveland, Ohio, from April 5 to 10, in conjunction with the 1959 
** Atomfair”’ exhibition. The conference was organised under the sponsorship of 
the Engineers Joint Council in co-operation with twenty-seven American and 


Canadian engineering institutions. 


The exhibition was sponsored by the Atomic 


Industrial Forum and presented a comprehensive picture of the current state 
of development in the application of atomic energy in American industry. 


METALS AND CONTROLS CORPORATION 

N interesting range of reactor components 

and metals was exhibited at the stand of the 
Nuclear Products and General Plate Divisions 
of the Metals and Controls Corporation, Attle- 
boro, Massachusetts. This firm has _ been 
engaged since 1952 in the fabrication of fuel 
elements and fuel element components for the 
U.S. Atomic Energy Commission and its con- 
tractors. A complete facility for the production 
of fuel elements is now in operation and is avail- 
able to serve authorised concerns. Whether for 
small, thin-gauge foils for experimental applica- 
tion or for complete fuel assemblies, the company 
is prepared to meet industrial needs. Since 1916 
the Metals and Controls Corporation has 
specialised in the production of bonded metals 
and has pioneered the commercial production of 
new and unusual metals, either as bonded 
composites or as fabricated pure metals. This 
experience has been applied to fuel element 
manufacture, and is now available to others in 
the expanding American nuclear energy pro- 
gramme. 

In addition to a number of conventional fuel 
elements, the firm displayed several of its new 
‘fuel strips.’ These strips are thin sheets of 
uranium or uranium alloy clad with corrosion- 
resistant materials through a solid-phase bonding 
process. (The cold bonding method is fully 
described in the U.S. Patents 2,691,815 ; 
2,713,001 ; 2,700,907 ; 2,709,142; 2,753,623.) 
The complete surrounding of the fuel core by the 
cladding material is achieved by an unusually 
large degree of plastic deformation, without 
recess machining or picture framing. The pro- 
duction of fuel strips takes place in three distinct 
stages. In the first stage the metal strips are 
carefully cleaned to remove all surface contamina- 
tion. After the cleaning stage the components 
are guided into a rolling mill for a heavy reduction 
pass, resulting in a “ green” bond. In the third 
bonding step the rolled strip is sintered to convert 
the “ green’’ bond to a final bond of great 
strength, then precision rolled to finished thick- 
ness, X-rayed to locate the core outline, trimmed 
or stamped out to final dimensions, autoclave 
tested and inspected. we 

The fuel strips are well suited for critical 
assemblies and reactor experiments requiring a 
corrosion-resistant, uranium-containing element. 
The particular advantages of this element are : 
(1) Low cost, even in small quantities, due to the 
elimination of expensive machining, packaging 
and evacuation associated with hot roll bonding. 
(2) Superior handling qualities compared to bare 
foil, plastie-coated foil and ceramic-clad fuel 
elements. (3) Superior performance at high 
temperature and thermal cycling. (4) Completely 
bonded cladding and absence of a thick “ hot- 
bonding *’ diffusion boundary. 

Two of the most versatile tools in nuclear 
research are uranium and thorium foil strips. 
Available in a wide variety of shapes and thick- 
nesses, these materials can be used in critical 
experiments, source tests and reactivity tests. 
Depending on the ultimate application, the foil 
may be plastic-coated, placed between shims or 
welded into evacuated, airtight packages. Foil 
can be cut and assembled into a wide variety of 
configurations. The company now maintains 
stocks of foil in various thicknesses. ns 

Foil is produced by melting and precision 


rolling techniques. The stock is vacuum-melted 
and the molten metal is cast into a flat ingot. 
The resultant casting is jacketed and hot rolled 
to reduce the material to intermediate gauge. 
The ingot may be machined prior to jacketing if 
final surface requirements dictate. A series of 
vacuum annealing, cold rolling and edge trimming 
steps follow until the material is reduced to the 
desired foil thickness. Final rolling on a 
Sendzimir mill controls thickness variation to as 
little as 0-000lin from specification, depending 
on customer requirements. The final configura- 
tion of the foil is produced by slitting, precision 
shearing or blanking. 

The various reactor metals offered by the 
General Plate Division are available in plate, 
sheet, strip, foil, wire, rod and tube form. Boron 
Stainless alloys are supplied in sheet, strip and 
clad forms for reactor poison applications. With 
its high rate of thermal neutron absorption, this 
alloy is ideal as a moderating material for reactor 
controls. The boron content is up to 2} per 
cent, with possibilities of a still higher percentage. 

With its high neutron cross-section, hafnium 
performs exceptionally as a neutron absorber, 
and is, therefore, widely used for control rod 
plates to regulate the speed of nuclear reaction. 
In addition, hafnium is used for those applica- 
tions where corrosion resistance and high trans- 
formation temperatures are required, as in the 
naval nuclear reactor core programme. Hafnium’s 
inherent freedom from radiation damage is 
significant. The General Plate Division controls 
the fabrication process from crystal bar to 
finished plate, including melting, forging, rolling 
and annealing. All operations are performed in 
clean areas where the material is free from 
contamination from fissionable materials. 

Niobium is supplied for nuclear fuel element 
applications, both as a clad and alloying material. 
This material is used as structural material in 
high temperature applications such as nuclear 
reactors, guided missiles, heat shields, &c. 
Niobium flat stock is rolled down to 0-000Sin 
thickness and up to 12in maximum width. In 
some cases, wider widths can be produced. 
Niobium wire is formed round, rectangular, 
square and to other shapes. Wire has been 
drawn down to diameters of 0-010in. 

The most important uses for tantalum are 
based on its excellent corrosion resistance. The 
material is finding use in the chemical industry 
as a lining for vats and containers used to process 
chlorines, hydrochloric acids, chlorides, nitric 
acids, &c. The medical industry has also used 
tantalum for implants in the human body because 
the material is immune to body chemicals. With 
its extremely high melting points, tantalum is 
ideally used as a structural material in high 
temperature applications, such as heat shields 
and vacuum annealing furnaces. Other applica- 
tions include heat exchangers, condensers, coils 
and bayonet heaters. Tantalum is also used in 
electronic valves where its high melting point, 
low vapour pressure, gettering properties, and 
copious electron emission at reduced power 
levels are important. Tantalum electrodes are 
used in electrolytic rectifiers and tantalum sheet 
is used in capacitors. 

Pure vanadium has potential uses in the reactor 
metal field. Recent advances in technology have 
made it possible to fabricate the material. In 
the hot rolled and annealed condition, vanadium 
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has a pronounced yield point, and its stress- 
strain curve resembles steel. Vanadium is 
resistant to alkaline and hydrochloric acid 
solutions. Its density is 0-22 lb per square inch 
and its modulus of elasticity is 18-19 x 10° Ib per 
square inch. This combination of properties 
suggest possible uses in structural applications. 
Vanadium is used as an alloying agent in steels 
and as a target in X-ray tubes. 

Zircaloy Lf and III are fabricated for fuel 
element cladding and as a reactor structural 
material. Strip parts are produced for shim, 
separator and spacer stock. Strip is fabricated 
by the Division to precision tolerances in 
widths up to I4in and gauges down to 0-010in. 
Foil is made in widths up to 8in and gauges as 
low as 0:0007S5in. The material can be sheared 
or slit in widths from 14in to 0-030in and 
supplied either in coils or cut to exact lengths, 
as specified. Vacuum annealing facilities are 
available for stock up to 14in wide. The surface 
finish on rolled stock over 0-010in thick is at 
least 63 .micro-inch r.m.s., and on stock under 
0-010in thick, at least 12 micro-inch r.m.s. 
Stock can also be vapour-blasted and pickled 
to improve corrosion resistance. In addition 
to the fabrication of flat stock, the firm fabricates 
Zircaloy rod, wire and unusual shapes by profile 
rolling. Solid-phase bonding techniques have 
been used to clad Invar and stainless steel with 
Zircaloy. These combinations can be fabricated 
to the same specifications as Zircaloy wire and 
strip. 

Commercial and reactor grade zirconium is 
also fabricated for use as structural material 
in boiling water and pressurised water reactors, 
as well as for fuel cladding materials, heat 
exchangers and reactor vessels. Its nuclear 
properties and excellent corrosion resistance 
make zirconium an ideal metal for these applica- 
tions. Other recent applications include chemical 
processing equipment, heat exchangers, valves, 
agitators, fan blades, steam ejectors for use with 
hydrochloric acid, getters in electronic valves, 
glass and ceramic-to-metal seals, flash bulbs and 
explosive primers. 


ATOMIC ENERGY COMMISSION 


An important development in the fuel element 
field was the announcement by the U.S. Atomic 
Energy Commission of its selection of twenty- 
four proposals made by eighteen commercial 
concerns to perform research and development 
under the Commission’s fuel cycle development 
programme. These proposals were selected from 
111 received from thirty-nine firms in response 
to an invitation issued last October to participate 
in a programme to improve the fuel cycle for 
nuclear power reactors. The proposals selected 
will form the basis for contracts for work covering 
periods of from one to three years. The total 
cost to the Commission of the proposals selected 
is estimated at 25,000,000 dollars. The firms and 
the nature of their proposals are : 


ACF Industries, Inc., Wash- Extrusion of uranium oxide fuel 


ington, D.C. elements 

American - Standard Com- Development of metallic uranium 
pany, Mountain View, fuel element of improved irra- 
California diation stability 


The Babcock and Wilcox 
Company, New York City, 
New York 

Battelle Memorial Institute, 
Columbus, Ohio 


Experimental physics programme 
for light water reactors 


Development of uranium carbide 
and uranium carbide type fuel 
elements 

Utilisation of gas-pressure bonding 
to fabricate ceramic, cermet and 
dispersion fuel elements 

Synthesis and fabrication of ve- 
fractory uranium compounds 


The Carborundum Com- 
pany, Niagara Falls, New 
York 

Clevite Corporation, Cleve- 


Development of fuel-bearing fibre- 
land, Ohio el-bearing fibre 


; glass fuel elements 

Combustion Engineering, Development and testing of 
Inc., Windsor, Connecti- uranium oxide fuel elements 
cut Development and testing of homo- 
geneous ceramic fuels 

Development of an apparatus for 
ultrasonic roll bonding of fuel 
elements 

Study of slightly enriched water 
reactor system with a high con- 
version ratio 

Determination of zirconium-nio- 
bium phase diagram 


Denver Research Institute, 
University of nver, 
Denver, Colorado 

Electro Metallurgical Com- 
pany, Division of Union 
Carbide Corporation, 
New York City, New 
York 

Genera! Electrical Company, 
San Jose, California 


Development of a uranium carbide 
fuel element clad with niobium 
alloy 


Programme to increase specific 
power of oxide fuel for boiling 
water reactors 

Development of graphite matrix 
nuclear fuel elements 


National Carbon Company, 
Division of Union Carbide 
Corporation, New York 
City, New York 





hite Plains, New York 
Nuclear Materials and 
ation, 
Apollo, Pennsyivania 
Metais, Inc., Con 


Development of uranium-plu- 
tonium carbide fuel cycle 


Development of Uranium-plu- 
tonium oxide fuel cycle 


- Fabrication of clad massive 
uranium oxide fuel elements by 
hot extrusion 

Development of uranium carbide 

? ‘ fuels 

Connecticut Development of uranium oxide 

fabrication processes 

Sanderson and Porter, New Development of uranium-graphite 
York City, New York fuel 

Technical Research Group, Study of small source reactor 
Syosset, New York physics theory and calculations 

Westinghouse E 


N 

cord, Massachusetts 
Olin - Mathieson Chemical 
tion, New Haven. 


Electric Cor- Studies of multi-region reactor 
oration, Pittsburgh, lattices 
yivania 


NUCLEAR DEVELOPMENT CORPORATION OF 
AMERICA 


The display of the Nuclear Development 
Corporation of America, White Plains, New 
York, stressed the Belgian Test Keactor (BR-2), 
which the firm designed for the Centre d'Etudes 
Nucieaires at Moi, and which posed unique 
probiems concerning its fuel eiements. Tne 
requirements were tnat the fuel element has a 
round configuration, tnat it admits an experiment 
in its Centre, and be capable of dissipating a sur- 
face heat flux of 1-25 x lu* B.Tn.U. per hour per 
square foot. The reasons for the round con- 
figuration were that it would be easier to make 
round holes in the massive beryllium matrix 
pieces than square ones, and it wouid be easier 
to put a round experimental facility in the fuel 
element. Tne advantages of tne experimental 
faciuity within the fuet exment are obvious. The 
number of additional higa flux positions is 
increased by twelve to sixteen. The maximum 
flux in these positions at 50MW is 6:2 lu"* 
neutrons per square centimetre-second. A heat 
flux of over 1,000,000 B.Th.U. per hour per 
square foot had not been achieved with alu- 
munium fuel eiements at the time the BR-2 
element was being designed ; for this reason a 
certain amount of conservatism had to be 
adopted. 

Tne most desirable element appeared to be a 
set of thin-walied concentric tuves. Such an 
arrangement would provide an experimental 
facility whose diameter could be cnanged if 
the need arose. The tube wali and the water gap 
dimensions were patterned after those of tne 
MTR, since the MTK fuel element was the 
highest-power, Compact test reactor element at 
tne time. The tube walls are 0-U>vin thick, with 
0-O15in cladding, and 0-U20in fuel core. The 
water gap spacing is 0-11s8in. The fuel length 
of the tupve is 3Uin. The diameter of the largest 
tube was chosen as about 3in. This is about the 
maximum size tube wnich can be co-extruded, 
and co-extrusion was the first fabrication meihod 
considered. 

Tubular aluminium fuel elements had been in 
successful use in the CP-5 reactor, and these 
had been fabricated by co-extrusion. The con- 
centric CP-5S tubes are spaced at their ends only. 
it was felt that initially the BR-2 fuel element 
could not be operated without spacers along the 
entire length of the tubes. A smali amount of 
eccentricity of a tube could cause a hot spot and 
the burn-out of a fuel element. Hence, until 
confidence is gained in the element, operation 
will be with spaced tubes. An attempt was made 
at co-drawing a billet made of a cylindrical fuel 
core, inner and outer tubes for cladding, and 
unfuelled end pieces. This was unsuccessful 
because of the insufficient tensile strength of the 
billet. The drawing force required for a sufficient 
reduction ratio to produce a good core-to-clad 
bond was greater than the tensile strength of the 
tube. Conversely, a lower reduction ratio 
requiring a lower drawing force would not pro- 
duce a good bond. 

Subsequent efforts centred largely on methods 
of assembling tubes from plates. The technology 
of aluminium fuel plates is better known, and 
their fabrication less costly than that of tubes. 
A tube made of one or more plates necessarily 
has an unfuelled seam. Analysis showed that 
one unfuelled seam of practical width would 
cause bowing of the tube, due to differential 
expansion between the seam and heat generating 
portions of the tube. This bowing may 
sufficient to cause hot spots. For this reason, 
it was decided to have three unfuelled seams 
spaced at 120 deg. There are numerous ways to 
assemble a tube of this kind. The approaches 
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which were actually tried included welding or 
brazing three curved pilates into a tube, assemb- 
ling three plates ito a tube mechanically, and 
rolling a single plate with three separate cores, 
bending and seam welding or brazing it. An 
assembly consists of the concentric tubes held 
between two end fittings. The end fittings are 
attached to an unfuelied tube in the centre of the 
assembly. Each end fitting consists of three 
webs, with slots to accommodate and space the 
fuel tubes. 

Based on the firm’s mechanical design, Metals 
and Controls fabricated tubes made trom three 
brazed plates. Tne plates are made by the 
picture-frame technique and sheared to size. The 
plates are formed into 120 deg. segments with 
“lips” in one press brake operation. The 
*“ lips’ serve the dual purpose of assisting in 
making the joint and preventing tubes from 
touching each other during operation. An 
additional advantage is the structural stiffening 
of the tube. The actual spacing of tubes is done 
by the end combs. There is a small clearance 
between the end of the lip and the next tube. 
Tnis makes the assembly operation easier. The 
fuelled core does not extend into the lips, so 
that no severe bending operation is done on the 
core. Tnree plates are tnen tack-welded into a 
tube. Tne operation is done on a collapsible 
mandrel. Such a mandrel permits some 
straightening of the tube by over-expansion and 
it also permits easy removal of the mandrel after 
welding. Tne tube is dip-brazed with the 
commonly used 12 per cent Si brazing alloy and 
associated flux. 

Based on the firm’s mechanical design, the 
Babcock and Wilcox Company fabricated tubes 
made from one plate containing three fuciled 
cores. The plate is made by the picture-frame 
technique. The plate has three cores aligned 
paralle! to the direction of rolling. Fuel piates 
with good dimensional control of the cores were 
achieved. Tne plates were formed on a mandrel 
and subsequently seam weided or seam brazed. 
Spacers were put on the three unfueiled seams 
by dimpling, made by a simpie punch and die set. 
Tne major probiem with these fabrication tech- 
niques is the ditticulty of keeping the required 
tube tolerances. The dimensional tolerances are 
very critical, because the assembly consists of 
such closely spaced, high power generating 
elements. A sutficient decrease in cooling raie 
at any fuelled point may cause burn-out of tie 
element. The most critical tolerance is +0-O15in 
on the 0-118in water gap. Associated roundness, 
straightness, o.d. and tube wall thickness toler- 
ances are all important. These tolerances are 
ditticult to hold uf the fabrication method involves 
high temperatures produced by weiding or 
brazing operations. To avoid distortion due to 
hign temperatures, attempts were made to 
develop a mecnanical assemoly which would not 
involve fusion operations. 

Based on tneir own mechanical design, 
Sylvania-Corning fabricated a fuel element 
consisting of 120 deg. plate segments riveted 
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SECTION SHOWING INTERSECTION 
OF FUEL PLATES AND SPACERS. 


Fig. 21—Riveted tubular fuel element design by 
Sylvania-Corning 
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together, as shown in Fig. 21. One rivet extends 
through one radius, and through all the plates 
and spacers. The plates are dovetailed so that 
every other rivet goes through the same set of 
plates. The end fittings for such an element do 
not require a comb, since the spacers serve to 
separate the plates the required distance. The 
plates are made by the picture-frame technique. 
Tne dovetails and rivet holes are cut in one 
operation. The plates are cold formed. The 
spacers are contoured to the diameters of the 
water gap by drawing them through a die. The 
rivet holes are drilled. The plates and spacers 
are assembled by building them up from the 
inner diameter toward the outer diameter. The 
rivets are placed in the holes and upset against a 
steel mandrel placed in the centre of the assembly. 
An assembly with fully enriched fuel has been 
irradiated successfully. 

Deformation locking of fuel plates was applied 
to the BR-2 fuel element assembly by Sylvania- 
Corning and General Electric, as shown in Fig. 22. 
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Fig. 22—Dcformation lock tubular fuel element 
design by Sylvania-Corning 


The plates are produced by the picture-frame 
technique, sheared and formed. Grooves are 
cut into the posts by ganged cutters. Tne top 
of eaca groove is cold roiled into the plate by a 
tool moving along the top edge. The plates are 
built up progressively from tne inner diameter to 
the outer diameter. A modification of the 
deformation locked assembly was proposed and 
a model built by Metais and Controis. The 
grooves are Cut into the posts at an angle slanting 
toward the o.d. of the assembly, rather than 
constituting a continuation of the curvature of 
the plates. This assembly does not require 
deformation locking, as it is hoped that the 
upper groove face will act as a sutnciently good 
restraining member for the plate. The assembly 
has not been flow tested so far. i 

The elements which emerged as the most 
economical from this development programme 
are the concentric tube element, made of brazed 
plates, and the riveted and the deformation 
locked assemblies. Of the mechanical assemblies. 
the deformation locked one is less complex and 
somewhat more economical. Fabrication is 
presently proceeding for the first loadings of the 
BR-2 reactor and its associated full-scale critica! 
assembly. Metals and Controls is fabricating 
the brazed tube assemblies and Sylvania-Corning 
is fabricating the deformation locked assemblies. 


CANADIAN GENERAL ELECTRIC COMPANY 

The Canadian General Electric Company, of 
Peterborough, Ontario, exhibited a model of its 
Organic-Cooled Deuterium Reactor (OCDR), 
which is of an advanced design and applicable 
to a wide range of ratings. Heavy-water- 
moderated reactors burning natural uranium give 
great scope for low fuelling cost. Organic 
coolants reduce capital and operating costs duc 
to properties such as low vapour pressure at 
800 deg. Fah., good radiation and therma! 
stability, non-corrosiveness at high temperatures. 











American Section 


‘ow induced radioactivity, low radiation damage 
when a heavy water moderator is used, and low 

cost. These properties eliminate the need for 
high pressure construction, extend the use of 

carbon steel and aluminium and make possible 

me coolant outlet temperatures up to 800 deg. 
an. 

The shield tank containing cool organic is 
an important safety feature providing a safe 
medium for fuel changing and a large volume of 
cool liquid to flood the reactor pit if a failure 
of the coolant system should occur. As shown 
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The fuel for the OCDR is natural uranium in 
the form of uranium dioxide. The oxide powder 
is pressed and sintered into high density compacts 
which are then sheathed in aluminium alloy. In 
order to achieve the low fuelling costs possible 
with a heavy-water-moderated reactor, dimen- 
sional stability is necessary. Uranium dioxide 
is stable up to 10,000MW-days per tonne, well 
above the predicted burn-up of about 6000MW- 
days per tonne for the OCDR design. The non- 
corrosive nature of organic coolants permits the 
use of relatively low-cost aluminium alloy sheath- 





























provided at the bottom of the mating 
section. 


MARTIN COMPANY 


in Fig. 23, the coolant system outlet header is ing. Tne design employs annular compacts 
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Fig. 23—Flow diagram of organic-cooled deuterium 
reactor 


within the shield tank. Valves in the top header 
plate provide access to the fuel sites ; positive 
seals are not required due to the low pressure in 
the coolant system. Power output control and 
rapid emergency shut-down are both accom- 
plished by variation of the moderator level. 
The moderator level is controlled by a “ fail- 
safe * helium pressure-differential system. 

One of the major features of the OCDR design 
is the high effluent temperature of the coolant 
and correspondingly high overall thermal effi- 
ciency of the plant. High coolant temperatures 
of the order of 800 deg. Fah. permit steam tem- 
peratures approaching 780 deg. Fah. High 
thermal efficiencies for the steam cycle result, 
and, therefore, more electrical power may be 
generated from a given size of reactor plant. 

On-power refuelling is desirable to maintain 
optimum performance in high-load-factor, base- 
load stations and the OCDR design facilitates 
this operation. Access to fuel sites through the 
submerged coolant outlet header, combined with 
the vertical core design, simplifies the construction 
of the fuelling equipment. All fuel changing is 
carried out at low temperature and pressure under 
the organic liquid shield, thus providing a high 
degree of safety during the operation. The fuel 
hoisting unit has a telescopic cylinder and pick-up 
rod, mounted eccentrically in two rotating cover 
plates. Independent rotation of the two plates 
permits access to all fuel sites in the core. 
Problems of maintenance are greatly reduced, 
since most of the equipment is operating above 
the liquid shield which provides radiation pro- 
tection. Inclined loading and discharge tubes 
with pressure locks provide entry and exit from 
the shield tank. Fuel sections may be stored 
temporarily in the peripheral rack within the 
shield tank. Each fuel section is provided with a 
fitting to engage the pick-up rod of the fuelling 
machine and to permit coupling of two sections 
to make up the fuel rod for each fuel site. 
Improved average burn-up is obtained in this 
system, since two fuel sections may be inter- 
changed top for bottom, and complete fuel rods 
may be interchanged between sites. 


An interesting example of thermo- 
electric conversion of isotope power was 
displayed by the Nuclear Division of the 
Martin Company, of Baltimore, Mary- 
land.. Although radioactive isotopes 
have been widely used for some time 

as tracers, gauges and luminescence sources, 
their most extensive use in the future may be in 
a completely different field—the new and 
relatively little-known field of isotopic power. 
The theory behind this new application has long 
been recognised. When particies emitted during 
the spontaneous decay of an isotope are absorbed 
by a material surrounding the isotope, heat Is 
produced. Since the half-life of any individual 
isotope is fixed by nature, it is possible to predict 
the amount and duration of this heat emanation 
precisely ; the fact that some isotopes have half- 
lives of many years makes it possible to produce 
heat sources which can outlast any conceivable 
system of chemical batteries. It only remained 
for technology to develop to a point where the 
principle could be demonstrated on a practical 
scale—a point reached in January, when the 
SNAP-III (Subsystem Nuclear Auxiliary Power) 
generator was completed. : 
Power produced by isotopes can be used in 
its original form—heat—or it may be converted 
into electricity. Operational systems applying 
both forms of energy are now being developed 
in the Isotopic Power Department of the Martin 
Company. The actual conversion of heat into 
electricity can be accomplished in a variety of 
ways. Perhaps the most obvious method is to 
use the heat to produce steam, which drives a 
conventional generator. But the alternatives of 
using direct conversion (either thermo-electric 
or thermionic) offer substantial weight savings. 
Direct conversion systems also represent 
improved reliability, since they involve no moving 
parts whatsoever. ; 
In a thermo-electric system a heat source is 
connected to another point having a considerably 
lower temperature by two materials which have 
dissimilar electrical characteristics. In a common 
thermocouple metals are used for the connection, 
but it has been found that semiconductors offer 
far greater efficiency. In either case, a Seebeck 
electromotive force is generated between the two 
materials. This was the type of conversion used 
in the first SNAP-LI unit. In a thermionic 
conversion device electrons are “ vaporised ” 
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off a hot cathode and collected on a relatively 
cooler anode, which is a material of a different 
work function. An electron flow is produced 
in a wire connecting the two plates, with the 
voltage of the current depending on the difference 
between the level of the “ Fermi seas *’ between 
the anode and the cathode. 

The prime contract to design and build 
SNAP-III was awarded to the Martin Nuclear 
Division by the U.S. Atomic Energy Commission 
in April, 1958. The aim was to produce a proof- 
of-principle device combining an isotopic heat 
source with a direct energy conversion system. 
Martin arranged for four separate approaches 
to the conversion system—two on _ thermo- 
electric devices and two on thermionic devices. 
On January 13, 1959, the first operating SNAP 
Ill unit, using thermo-electric conversion com- 
ponents manufactured by the Minnesota Mining 
and Manufacturing Company, was delivered to ~ 
the A.E.C. The first delivered unit of SNAP-III 
weighs only 5lb complete with shielding. It 
is in the shape of an elongated spheroid with a 
diameter of 4jin and a height of S4in (Fig. 24). 
Although no attempt was made to obtain optimum 
life or weight in the demonstration unit, it 
represents a very significant weight saving (in 
terms of watt-hours per pound) over existing bat- 
tery systems. The generator is capable of deliver- 
ing 2900 watt-hours per pound over a period of 
about 280 days. This energy is equivalent to the 
power produced by more than 1450 Ib of nickel- 
cadmium batteries. 

The 5 per cent efficiency actually achieved by 
SNAP-IIL while delivering an initial output of 
2:4W of electricity is particularly noteworthy. 
Higher efficiency and power could have been 
achieved without any change in size or weight 
if the full capacity load of Polonium 210 isotope 
had been used, but a half-charge was used to 
facilitate an early demonstration of the device. 
The fully-charged unit could deliver more than 
6W of electrical power at the beginning of its 
operation, or at least 2W of continuous power 
during a six-month period. 

Polonium 210 was used in the demonstration 
device because of the very low gamma radiation 





Fig. 24—Model of **SNAP-III”’ isotopic power 
source with spoke arrangement of thermo-electric 
elements around polonium-210 core 


associated with the alpha decay. The dose rate 
at the time the first unit was displayed was 
350 mr per hour at the surface, dropping to only 
3-Smr per hour at a distance of Im. The 
Polonium 210 was supplied in encapsulated 
form by the Mound Laboratories. At the 
Martin Company the capsule was sealed inside 
a metallic block and tapered to ensure good 
thermal contact with the hot junction ring at 
the centre of the overall device. The conversion 
elements are twenty-seven sets of doped lead 
telluride rods which extend like spokes from 
the centre to cold junctions along the inside of 
the outer shell and are connected in series. 
( To be concluded ) 
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Personal and Business 


Appointments 


AMAR Toot AND GauGe Company, Lid., has 
appointed Mr. T. Kershaw as its representative for 
Yorkshire, Lancashire and Cheshire. 


THe BrarrisH TRANSPORT COMMISSION has announced 
the appointment of Mr. Alastair Macleod as a member 
of its Eastern Area Board. 


Mr. G. S. Parish has been appointed sales man- 
ager, London area (including home and eastern 
counties) of the David Brown Corporation (Sales), 
Ltd. 


THe CounciL oF INDUSTRIAL DesiGN has appointed 
Mr. W. H. Maynall as industrial officer for the 
engineering industries, in succession to Mr. L. A. 
Grosbard. 


Mr. F. V. Varissiere has been appointed to the 
board of directors of Henley Foundries, Ltd., to fill 
the vacancy created by the retirement of Mr. F. W. M. 
Anderson in April. 


Mr. G. M. E. Wirtiams, A.M.I1.E.E., has been 
appointed head of the department of Production 
Technology and Control Engineering in the North- 
ampton College, London. 


BOULTON AND Pau, Ltd., has announced that 
Mr. Frank Russell and Mr. Leslie Andrew Trafford 
have been appointed directors, and Mr. Leslie Arthur 
Firminger has been appointed an assistant director. 


BARTREV Boarp Company, Ltd., announces that 
Mr. C. M. Bussy has been appointed a director. Mr. 
1. L. Carr has joined the company as sales director, 
and Mr. P. A. Stocken has been appointed sales 
manager, in succession to Mr. P. Blanchard Cole. 


Mr. J. BusrFieLp has been appointed a director of 
Crofis Engineers (Holdings), Ltd., Crofts (Engineers), 
Ltd., and J. Parkinson and Son (Shipley), Ltd. Mr. 
M. T. J. Goff, joint managing director of Crofts 
(Engineers), Ltd., and a director of Crofts Engineers 
(Holdings), Ltd., has also been appointed a director 
of J. Parkinson and Son (Shipley), Ltd. 


BrivisHh OxyGEN Company, Ltd., announces that 
Mr. R. G. C. Stephenson, managing director, Indian 
Oxygen, Ltd., has been appointed managing director 
of The Commonwealth Industrial Gases, Ltd. (Austra- 
lia), and Mr. R. C. Booth, finance director and 
secretary, The Commonwealth Industrial Gases, 
Ltd. (Australia), has been appointed assistant 
managing director. 

Mr. Hanper Davies has been appointed deputy 
director (air) at the Royal Aircraft Establishment, 
Farnborough, in succession to Mr. M. B. Morgan, 
who will shortly take up duty as scientific adviser to 
the Air Ministry. Mr. L. F. Nicholson, head of 
aerodynamics department at the Royal Aircraft 
Establishment, has been appointed director-general 
of scientific research (air), in succession to Mr. 
Handel Davies. 


Business Announcements 


Weir Founpries, Ltd., has announced its decision 
to complete the closure of its foundries at Thornlie- 
bank in June. 

LORANT AND Co., Ltd., 98-100, Croydon Road, 
London, S.E.20, states that it has changed its name 
to Newage Machine Tools, Ltd. 


Wiruram H. Smaut, Ltd., has taken over the 
manufacturing premises of David Powis and Sons, 
Ltd., Golden Hillock Road, Birmingham, 11. 


Mr. Harotp Gwynne ALLEN, M.LC.E M.1. 
Mech.E., a deputy chairman of W. H. Allen, Sons and 
Co., Lid., is to retire from his position on the board 
as from June 30. 


BLACKSTONE AND Co., Ltd., announces that all 
trade inquiries in Scotland for sales, service or spares 
should be addressed to Baltic Chambers, Wellington 
Street, Glasgow, C.1 (telephone, Central 7604). 


THe GoopyeaR TYRE AND RUBBER COMPANY 
(GREAT BrITADN), Ltd., in conjunction with Electro 
Hydraulics, Ltd., have announced the conclusion of a 
manufacturing agreement whereby Electro Hydraulics 
is producing all Goodyear designed wheel, brake and 
associated hydraulic equipment formerly produced at 
Wallasey. 


W. T. Hentwey’s TELEGRAPH WorKS COMPANY, 
Ltd., states that an agreement has been reached with 
the Investment Corporation of India (Tata), for the 
manufacture of certain types of cable in India. A 
company will shortly be formed by them in which 
Henley’s will have a 60 per cent interest and Tata’s 
40 per cent 


Contracts 


ASHMORE, BENSON, PEASE AND Co., Ltd. (member 
of the Power-Gas Group), has received an order 
from Colvilles, Ltd., for a second blast-furnace plant 
for the Ravenscraig works. The furnace will have a 
hearth diameter of 25ft 9in and will be designed to 
produce over 1000 tons of basic iron per day. The 
value of the contract is in excess of £1,000,000 and 
it is due for completion in 1961. 


RrEED AND MALLIk, of Salisbury, in partnership 
with Stuart Bros., of Sydney, have been awarded a 
contract to the value of £A2,400,000 for the con- 
struction of a new bridge across the Parramatta River 
at Gladesville, Sydney, by the Main Roads Depart- 
ment of the New South Wales Government. Work 
is to begin immediately and is scheduled to be com- 
pleted in three years. The Gladesville Bridge will be 
in concrete, with a length of 2000ft. There will be a 
central single clear span arch of 910ft across the 
actual waterway and 120ft above waterline. This 
arch is claimed to be the largest of its kind in the 
world. Gladesville Bridge will carry six lanes of 
vehicular traffic and two footpaths. Messrs. G. 
Maunsell and Partners, of Westminster, London, are 
the consulting engineers. 


THE HEAD WRIGHTSON MACHINE COMPANY, Ltd., 
Middlesbrough, a subsidiary of Head Wrightson and 
Co., Ltd., has received an order from Davy and 
United Engineering Company, Sheffield, for one 
roller leveller to handle cold plates up to jin thick by 
10ft 6in wide, and a roller leveller to handle hot 
plates up to I4in thick by 10ft 6in wide. These 
levellers will form part of the new plate mill which 
is to be installed at the works of Consett Iron Com- 
pany, Ltd., and their total value, together with their 
associated roller tables, is about £200,000. Orders 
have also recently been received from the South 
Durham Steel and Iron Company, Ltd., for two 
roller levellers which will be installed in the plate 
mill of their new south works at West Hartlepool. 
Both of these machines will handle plates in the cold 
condition, one having a maximum capacity of jin 
thick by 12ft wide, and the other will handle plates 
up to Igin by 11 ft 6in wide. 


THE MINISTER OF TRANSPORT AND CIviL AVIATION 
announces that a contract has been placed for 
improving an 8-mile length of the Great North Road 
in the East Midlands. There will be two separated 
24ft carriageways and hard shoulders throughout 
the 8 miles. The scheme, which will cost in all about 
£1,450,000, is being carried out in two parts ; first 
improvement of the existing road from the River 
Nene Bridge at Wansford to Carpenters Lodge, 
just south of Stamford, for which plans have been 
prepared by the divisional road engineer of the 
Ministry of Transport (North Midland Division) 
and, second, the construction of a by-pass to the 
west of Stamford, for which the consulting engineers 
are Stirling, Maynard and Partners. Eight bridges 
of reinforced concrete are to be built and there will 
be two-level junctions at the Oxford-Market Deeping 
Trunk Road, A.43, the Stamford-Uppingham Road, 
A.6121, and the Stamford-Oakham Road, A.606. 
The entire scheme will involve nearly 850,000 cubic 
yards of excavation. It is hoped that the road will 
be open for traffic within two years. The contractor 
is A. Monk and Co., Ltd., of Stamford, whose 
tender was £1,323,520. 


Miscellanea 


Cork DocKYARD DEVELOPMENTS. —Verolme 
United Shipyards has completed arrangements to 
take over the Cork Dockyard, Ltd., which is now 
named Verolme Cork Dockyard, Ltd. The facil- 
ities include a graving dock 540ft long by 70ft wide 
and suitable for ships of 17,000 tons deadweight, 
together with a jetty 300ft long for berthing afloat. 
It is planned to construct a graving dock 800ft long 
with an entrance of 130ft and to erect two building 
slips capable of building ships up to 20,000 and 
50,000 tons deadweight. 


URQUHART LINDSAY AND ROBERTSON ORCHAR, 
L1p.—In an announcement on page 828 of our issue 
of May 22, it was inadvertently stated that Urquhart 
Lindsay and Robertson Orchar, Ltd., Blackness 
Foundry, P.O. Box 97, Dundee, was to close down at 
the end of May. In fact, the manufacture of gears, 
gearboxes and other engineering products formerly 
manufactured in the Dundee works of the company 
was transferred at the end of 1958 to Wellington 
Engineering Works, Leeds, 1, which is the works of 
the parent company—Fairbairn Lawson Combe 
Barbour, Ltd. The parent company continues to 
manufacture these products in the Leeds Works. 


RADIATION MONITORING FitmM.—A new Kodak 
radiation monitoring film provides a method of 
assessing human exposure to X-rays and gamma rays. 
Two emulsion layers of different sensitivities are 
coated, one on each side of the film, and the total 
density produced on both emulsions together is used 
to measure small quantities of radiation. If, because 
of heavy radiation, the density of the film is too high 
for measurement, the more sensitive emulsion can be 
stripped from the base, leaving the less sensitive 
emulsion intact for measurement; the two ranges over- 
lap slightly. The film is supplied in a light-tight 
packing suitable for storage in a cool, dry place, free 
from contamination by chemicals, fumes or radiation 
sources. Processing should be carried out using 
Kodak D-19b developer or DX 80 developer, under 
carefully controlled conditions. 


Launches and Trial Trips 


BELGULF ProGress, oil tanker; built by the 
Furness Shipbuilding Company, Ltd., for Gulf Oil 
(Belgium) S.A.; length between perpendiculars 
525ft, breadth moulded 71ft, depth moulded 39ft 3in, 
draught 30ft 6in, deadweight 18,000 tons ; twenty- 
seven cargo compartments, one cargo pump room, 
three 700 tons per hour turbine-driven centrifugal 
pumps, three 150 tons per hour vertical duplex 
stripping pumps ; cargo mains 13in bore, discharge 
and deck filling lines 12in bore ; two 400kW turbine- 
driven generators, one 100kW diesel-driven gener- 
ator ; One set of Richardsons Westgarth’s double- 
reduction geared turbines, 7300 s.h.p. at 100 pro- 
peller revolutions per minute, two Foster Wheeler 
“1D” watertube boilers supply steam at 450 Ib per 
square inch and 750 deg. Fah.; trial speed 154 knots. 
Trial, April 6. 

Somers Iste, cargo ship; built at Belfast by 
Harland and Wolff, Ltd., for the Pacific Steam 
Navigation Company ; length between perpendiculars 
370ft, breadth moulded 54ft, depth moulded to 
upper deck 33ft 6in, gross tonnage 5700 ; four main 
cargo holds, one 25-ton, four 10-ton, and eight 5-ton 
derricks ; twelve electric winches; three 175kW 
diesel-driven generators ; Harland and Wolff, two- 
stroke, single-acting opposed-piston diesel engine, 
four cylinders 620mm diameter by 1870mm com- 
bined stroke. Launch, April 9. 

YEWBANK, cargo ship; built by William Dox- 
ford and Sons (Shipbuilders), Ltd., for Andrew 
Weir and Co., Ltd.; length between perpendiculars 
4S0ft, breadth moulded 62ft, depth moulded 38ft 6in 
to upper deck, deadweight 12,160 tons on closed 
shelter deck draught ; five holds, one 25-ton, four 
10-ton and ten 5-ton derricks, electric deck machinery ; 
Doxford opposed piston oil engine, four cylinders, 
700mm diameter by 2320mm combined stroke, 
4800 service -rake horsepower. Trial, April 10. 

Erpsross, oil tanker ; built by the Netherlands 
Dock and Shipbuilding Company for Thor Thoresen 
and Co.; length overall 560ft, breadth 71ft 10in, 
depth 40ft lin, load draught 30ft 6in, deadweight 
19,450 tons, twenty-seven cargo tanks, two 375kW 
diesel-driven generators, one 125kW steam-driven 
generator; Stork, seven-cylinder, single-acting, 
two-stroke diesel engine, 8200 b.h.p. Launch, 
April 1] 

THAMESFIELD, oil tanker; built by Hawthorn 
Leslie (Shipbuilders), Ltd., for Hunting (Eden) 
Tankers, Ltd. ; length overall 660ft, breadth moulded 
84ft 3in, depth moulded 46ft 3in, deadweight 32,000 
tons ; thirty cargo oil compartments, main cargo 
pump room, four vertical centrifugal turbine-driven 
pumps, three vertical duplex stripping pumps ; 
two SSOkW geared turbine-driven alternators, one 
150kW diesel-driven alternator ; one set of double- 
reduction geared turbines, 14,500 maximum shaft 
horsepower, steam supplied at 600lb per square 
inch and 850 deg. Fah. by two Babcock and Wilcox 
integral furnace boilers. Trial, April 13 and 14. 

BRITISH STATESMAN, Oil tanker ; built at Belfast 
by Harland and Wolff, Ltd., for the B.P. Tanker 
Company, Ltd.; length between perpendiculars 
665ft, breadth moulded 95ft, depth moulded Sift, 
deadweight 42,000 tons; forty-four cargo oil 
compartments, One main cargo pump room; two 
750kW turbine-driven alternators, one 200kW diesel- 
driven alternator; one set of double-reduction 
geared turbines, 16,000 s.h.p., two Babcock and 
Wilcox watertube boilers supply steam at 600 lb per 
square inch and 850 deg. Fah. Trial, April 20. 

KITTIWAKE, lightship ; built by Philip and Son, 
Ltd., for the Commissioners of Irish Lights ; length 
overall 136ft Sin, breadth 25ft, depth moulded I5ft ; 
4-ton mushroom anchor, optical system gives beam 
having 10 miles radius; ‘two 44kW and two 9kW 
diesel-driven generators, two air compressors. 
Launch, April 21. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings, 
unless otherwise stated. The date first given is the date of applica- 
tion ; the second date, at the end of the abridgment, is the date 
of publication of the complete specification. Copies of specifica- 
tions may be obtained at the Patent word Sales Branch, 15, 





ip iidings, Chancery Lane, W.C.2, 3s. 6d. each. 
TURBINES 
812,411. September 12, 1955.—ComBinepD GAs AND 
STEAM TURBINE PLANT, Henschel and Sohn 
Gesellschaft mit Beschrankter Haftung, 2, 
Henschelstrasse, Kassel, Germany. 


In gas turbine combustion chambers, attempts are 
constantly being made to work with increasingly 
higher gas temperatures. A very effective means of 
increasing the gas temperature beyond the tempera- 
ture attainable with known high heat-resistant steels 
is the one of cooling, particularly a liquid cooling of 
the rotor and blades. Water-cooling of hollow blades 
is sO intensive that water in the blade bores immedi- 
ately vaporises. Owing to the lower specific gravity 
of the steam, the latter flows to the centre of the rotor 
whence it is carried away by the hollow turbine shaft. 
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Part of the heat loss can be recovered by allowing 
the steam to perform work in a steam turbine. The 
amount of steam generated in the rotor is, however, 
relatively small, particularly in the case of average and 
lower powers, so that its utilisation is not possible 
in a steam turbine or can be effected only with a poor 
efficiency. An object of this invention is to obtain 
utilisation of the steam with good efficiency by cool- 
ing, not only the turbine rotor, but also the combus- 
tion chamber and the inflow housing of the gas 
turbine and the gas turbine housing itself, while 
keeping the temperature of the combustion gases in 
the combustion chamber very high. The drawing 
shows a longitudinal section of part of a combined 
gas and steam turbine plant showing the arrangement 
of the cooled combustion chamber with the gas 
turbine. The lower part A of the combustion chamber 
is surrounded by a cooling jacket and constitutes the 
actual combustion area. The fuel is introduced into 
the combustion chamber and is burnt there by a 
number of tangential burners B. The compressed 
air is supplied to an inlet at the lower end of the 
chamber and a superheater C for the steam is situated 
higher in the combustion chamber. A water-cooled 
rotor D of the gas turbine is situated at one end of 
the shaft E. The steam generated in the rotor and 
the hollow turbine blades is led through a central 
bore in the shaft to a steam receiving point F. From 
here the steam flows through a pipeline to a steam 
collecting chamber G in the upper part of the com- 
bustion chamber. The generated steam is taken from 
the upper end of the steam collecting chamber 
through a pipe H to the superheater and after passing 
through the superheater is supplied to a steam turbine 
J. The steam turbine is connected to the shaft of 
the gas turbine. From the steam turbine the steam 
flows through an exhaust branch to a condenser (not 
illustrated) or other device. The gas turbine housing 
flanged on to the combustion chamber is 
surrounded by a cooling jacket connected to the 
cooling chamber of the upper part of the combustion 
chamber. The combustion gases pass into the gas 
turbine after flowing through the superheater and 
fuel can be introduced through burners K for addi- 
tional combustion of fuel downstream of the super- 
heater. The complete arrangement of a single- 
shaft combined gas turbine and steam turbine plant 
according to the invention is shown in the specifica- 
tion.—April 22, 1959. 
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VALVES 
812,051. August 31, 1955.—PressuRE ReLieF VALVES, 
I.V. Pressure Controllers, Ltd., 844, Bath Road, 
Cranford, Middlesex. ( I/nventor : Ralph 
Andrew Smith.) 
This invention relates particularly to pressure 


relief valves for containers which contain hot gases 
or hot or gritty fluids. One object is to provide a 
valve which will so operate that the relationship 
between the displacement and the change of the 
loading of the valve spring may be modified so as to 
ensure that the velocity of the escaping fluid shall be 
sufficiently reduced to avoid damege to the valve or 
its seat by heating or erosion. One construction 
which is applicable for use with hot gas under pressure 
is shown by way of example in the accompanying 
drawings, the longitudinal section showing the valve 
closed at the lower part and open in the top part. 
A hollow valve body has at one end an inlet union A 
connected to a container containing fluid under 
pressure, and a discharge opening or vent B. The 
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enlarged head C of a hollow guide tube is fitted in a 
recess in the body opposite to the fluid inlet. The 
guide tube projects out of the valve body and is 
fitted within a hollow neck D which forms part of 
the body and projects from the end opposite to the 
inlet, the tube and the inlet being coaxial. When the 
valve is used to control the flow of hot gas a sub- 
stantially conical heat-resisting memoer E may be 
fitted around the head of the guide tube to reduce 
heat transfer from the body to the guide tube and 
the valve springs. The head of the guide tube has a 
cylindrical recess in which a cylindrical relief valve F 
is slidable, being integral with a valve stem slidable 
in the guide tube. The valve stem projects out of the 
guide tube through a conical head G at the outer 
end of an adjustable supporting member H which is 
threaded on the end of the guide tube and can be 
adjusted axially along the tube. The end of the relief 
valve adjacent to the fluid inlet has a conical recess J 
and the rim round the end seats against the inlet 
union. The cenical head G has two pivoted levers 
with short arms which engage with the outer end 
of the valve stem and longer arms which engage 
with the enlarged tapering head K of a thrust sleeve 
which is slidable upon the shank of the adjustable 
member H. A spring thrust plate Z is threaded on to 
the neck D of the valve body and coaxial inner and 
outer coil springs react between the plate and the 
head K of the thrust sleeve. When the pressure of 
the fluid in the vessel (not shown) exceeds a pre- 
determined value, and as shown above the longitu- 
dinal axis in the upper view of the valve, the relief 
valve F is moved away from its seat into the recess 
in the head C of the guide tube, the movement being 
limited by a shoulder in the head of the tube. The 
valve stem exerts pressure against the shorter arms 
of the two pivoted levers and their longer arms 
exert inward pressure and compress the two coil 
springs. When the valve is opened the fluid can flow 
into the body and out through the outlet or vent B. 
When the pressure of the fluid falls below the pre- 
determined value, the coil springs acting on the 
longer lever arms force the tip of the valve on to 
its seat. The loading of the two springs can be 
adjusted by screwing the member L on the guide 
tube and it can be fixed in position.—April 15, 1959. 


TELECOMMUNICATIONS 


811,738. June 28, 1956.—ELECTROMAGNETIC WAVE 
Gulwes, Siemens and Halske Aktiengesellschaft, 
Berlin and Munich, Germany. 

The fabrication of tubular wave guides which 
consist of individual rings is a matter of considerable 
difficulty, especially if flexibility of the tube is desired. 
To achieve approximately similar advantage with a 
helical wire as with a purely annular form of con- 
struction, the pitch of the helix must be very small 
and can never be less than the diameter of the round- 
sectioned wire, so that the gauge of the wire must 
also be small to secure the desired result. Thereby 
the mechanical stability of the tubular structure is 
greatly reduced so that the risk arises of very slight 
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mechanical loads deforming the tube and creating 
structural irregularities in the tube, which in turn 
will promote the generation of unwanted secondary 
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wave modes. According to this invention, a hollow 
wave guide of circular cross section for propagating 
magnetic waves with a circular electric field, consists, 
at least in part, of a flat metal strip or a plurality of 
metal strips wound into a helix with its or their edges 
forming the inner and outer surfaces of the wall of 
the wave guide. The invention also consists in a 
method of constructing a hollow wave guide according 
to the foregoing, wherein a flat metal strip is fed on to 
a Stationary mandrel with one of its narrow edges 
tangential to the mandrel, being wound around the 
mandrel by means of a device rotating around the 
mandrel. A particular form of construction of a 
tubular guide consists in that a number of metal 
strips (component strips) are coiled side by side. 
This can be seen in the drawing, which shows five 
convolutions of a metal strip coiled up to form a 
hollow tube. The strip has an approximately V- 
shaped section formed by component strips A, B, 
the free edges of the strips being located on the side 
remote from the internal cavity of the tube. The 
actual internal boundary surface C of the tube is 
shown hatched. It is expedient to provide this inner 
surface which is essential to the propagation of the 
waves with a film of gold to prevent oxidation of the 
metal strip which may generally consist of copper. 
The individual convolutions of the metal strip are in 
mutual contact along the outside free edges D of 
the component strips and so that the helical gaps are 
short-circuited between the individual turns of the 
compound strip across the edges which are remote 
fr »m the inside of tne tube.—April 8, 1959. 


811,224. January 30, 1956.—-RADIO COMMUNICATION 
wiTH Mosice STaATIons, Philips Electrical Indus- 
tries, Ltd., Spencer House, South Place, Fins- 
bury, London, E.C.2. 

This invention relates to radio systems for com- 
munication between a main station operating on two 
carrier frequencies and substations which also 
operate on two carrier frequencies and can com- 
municate with the main station or through the latter 
with a telephone exchange. Each substation is 
adapted to transmit, when calling or called by the 
main station, speech signals and control signals in 
the form of modulation of a first carrier wave, the 
control signals causing the main station to transmit a 
blocking signal in the form of modulation of a second 
carrier wave so as to disable the remaining substations 
in such a way that the disabled condition persists 
until removed by the main station transmitting a 
releasing signal. A desired substation is called by 
the main station directly in clear text, for example, 
by mentioning the number or code word allocated 
to it. When the substation concerned answers the 
call by switching on its transmitter and repeating, 
for example, its own call number, it emits at the 
same time a control signal which is received by the 
main station and causes the latter to transmit a 
blocking signal. The calling substation is not 
affected by this blocking signal, since it is in the trans- 


= mitting condition at the time and its receiver is 


switched off and so cannot receive the blocking 
signal. The receivers in the substations are so 
designed that, once having being blocked by a 
blocking signal, they can be released only by a special 
releasing signal after the call is over.—April 2, 1959. 


INTERNAL COMBUSTION ENGINES 


811,664. August 28, 1957.—CRANKSHAFIS FOR 
INTERNAL COMBUSTION ENGINES, The Birming- 
ham Small Arms Company, Ltd., Armoury 
Road, Small Heath, Birmingham, 11. (/nven- 
tors: Eric Kellett and John Derek Haines.) 

According to the invention, a crankshaft for an 
internal combustion engine has a shaft in two parts 
spaced from one another and each having a crank 
disc produced by die casting secured to its inner end. 

The crank discs are connected by a pin or liner 

eccentric to the shaft axis and on which the con- 

necting rod is rotatable. Where the crank discs are 
connected by a liner, the liner may accommodate the 
crank pin. The usual crank counterweight may be 
provided by incorporating a mass of heavier metal 
in each of the crank discs opposite to the pin or liner. 

The end of the shaft may be knurled, serrated, 

splined or otherwise roughened, to provide a key for 

each crank disc when cast on the crankshaft. 

Alternatively, the crank discs may be cast 
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apart and be a force fit on the shaft parts. Where no 
liner is provided, the pin may be incorporated in the 
crank discs during casting. The connecting rod may 
be a die casting from soft metal and have a liner of 
wear-resisting metal incorporated in it during casting 
for bearing contact with the crank pin or liner. 
A drawing with the specification shows a typical 
construction.—April 8, 1959. 
MINING EQUIPMENT 
$11,587. August 9, 1957.—ConTROL APPARATUS FOR 
MINE FRICTION Winpers, The General Electric 
Company, Ltd., Magnet House, Kingsway, 
London, W.C.2. (Inventors: Erich Siegfried 
Friedlander and Charles Alfred Maer.) 

An object of the present invention is the provision 
of means for detecting when a predetermined slip 
occurs between the drum and haulage rope of a 
friction winder so that protective means may be 
operated. Referring to the drawing, the winder has 
a drum A driven by an electric motor (not shown) 
and over the drum passes a haulage rope B. Provided 
on the drum is a gear member C which meshes with a 
gear wheel D mounted on a shaft on which is also 
mounted a pulley E. The pulley is connected by an 
endless driving belt to the rotor shaft of a tachometer 
generator F. Thus, the output voltage of the tacho- 
meter generator F is dependent in magnitude upon 








say | U Gf 

3 # : 

\ ri 4 
i Beige | 

B+ } |i | 

ae 1] Ht] 

aa 1 

i j || | rt 

Pil tt il 

eee | ah 

a <a at 


No. 811,587 


the speed at which the drum is being driven. At a 
point along the haulage rope is arranged an idler 
roller G which is caused to rotate by movement of 
the rope. Two further idler rollers H and J are 
arranged one on either side of roller G so as to tend 
to bend the rope around it and so make for good 
frictional engagement. Mounted on the shaft of G 
is a gear wheel K which engages with a worm gear L 
connected to the rotor shaft of a second tachometer 
generator M so that this rotor is rotated at a speed 
proportional to the speed of movement of the haulage 
rope, hence the output voltage also is proportional 
to the speed of movement of the haulage rope. The 
output voltages of the two tachometer generators 
are arranged in opposition across a relay coil N 
so that if the difference between output voltages is 
more than a predetermined amount due to excessive 
slip between the drum and haulage rope, the relay is 
operated to bring into operation protective means 
which either give a signal to the driver or cause 
operation of further relays to stop the winder motor 
Means are also described in the specification for 
operating local and remote depth indicators and for 
the operation of remote slip control apparatus 
April 8, 1959 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1 


WATER TUBE BOILERS AND THEIR 
INTEGRAL SUPERHEATERS 


No. 1113: 1958. Price 25s. This revision of 
B.S.1113 : 1951 is believed fully to reflect modern 
practice in boiler manufacture. It completely super- 
sedes B.S. 1113 : 1951. 

Among the new features are the inclusion of require- 
ments for additional steels, welded-on and welded-in 
tube stubs for connecting pipes and tubes by welding 
to headers, the butt welding of pressure parts, and 
for the welding of non-pressure parts to pressure parts 


a the important modifications are those relating 
to the formula for drum and tube thickness, the tables 
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of design stresses for boiler shells, integral superheater 
drums, headers, standpipes and tubes ; and there are 
changes in the requirements for the hydraulic test. 
The standard points the way to adequate protection 
of life and property, a reasonably long safe period of 
usefulness and a proper margin for deterioration in 
service. The rules for compensation for holes are 
still under consideration and appropriate amend- 
ments to this standard will be issued in due course. 


STEEL PIPE FLANGES AND FLANGED 
FITTINGS FOR THE PETROLEUM INDUSTRY 
(SIZES tin TO 24in) 


No. 1560: 1958. Price 25s. This revised publi- 
cation specifies the design and construction of steel 
pipe flanges and flanged fittings used in the petroleum 
industry (oil, water, steam, air, gas and chemical 
services). The seven classes of these items—150, 
300, 400, 600, 900, 1500, 2500-——are related to primary 
pressure ratings in pounds per square inch. Except 
for slight variations in the wall thicknesses of fittings, 
the requirements align with those of the new edition 
of American Standard A.S.A. B.16.5. The steel 
forgings or steel castings used in the manufacture of 
the products are those specified in B.S. 1501-6, 
“ Steels for use in the chemical, petroleum and allied 
industries’ ; and comparable A.S.T.M. standards 
are listed opposite their British standard equivalents. 
Throughout the main dimensional tables, data are 
shown in conjunction with ** keyed ’’ diagrams. 


SPLIT COTTER PINS 


No. 1574: 1958. Price 4s.—In common with 
American and Continental standards, this revised 
standard now defines the nominal length of the pin 
as the distance from the underside of the eye to the 
extreme end of the short leg. The sizes of mild steel 
cotter pins in diameters from '/;,in to 4in listed as 
standard are now based on this principle. In pre- 
paring this revision of B.S. 1574, the opportunity has 
been taken to include an Appendix, giving the metric 
sizes likely to be included in an 1.8.0. Recommenda- 
tion, together with their nearest British Standard 


equivalents. 


ELECTRIC LIFTS: PART 1: GENERAL 
REQUIREMENTS 


No. 2655 : 1958. Part 1 : 1958 : General Require- 
ments. Price 15s.—This new publication deals with 
electric passenger lifts, goods lifts and service lifts 
suspended by ropes and employing a guided lift 
car. A further revision of this standard is contem- 
plated for the purpose of introducing more detailed 
design requirements and generally to make the 
publication of greater use to lift designers. 


DIMENSIONS OF GASKETS FOR PIPE 
FLANGES 


No. 3063 : 1959. Price 6s. Reductions in the 
present variety of sizes of pipe flange gaskets are 
expected to result from the application of this new 
publication, which specifies “ plan’’ dimensions of 
gaskets for pipe flanges to B.S. 10, 1770 and 2035. 

The standard contains many tables, several of 
which are related to “ keyed "’ diagrams, numbered to 
conform with the corresponding tables in the appro- 
priate British Standards for flanges. 


Catalogues and Brochures 


Ltd., Birkenhead 


AABACAS ENGINEERING COMPANY, Crane 


and hoist catalogue No. 59/4. 

Vokes, Ltd., Guildford, Surrey.—Illustrated catalogue describ- 
ing the “ Super-Vee ”’ air filter panel 

AUTOMATIC TELEPHONE AND ELectric Company, Ltd., Strowger 
Works, Liverpool, 7.-Publication No. 18.012, describing a shaft 
signalling system. 

FirtH Brown Toors, Ltd., Speedicut Works, Carlisle Street 
East, Sheffield.—Publication No. 215, entitled “* Speedicut 
Cemented Oxide Tips and Tipholders.”’ 

James NEILL AND Co. (SHEFFIELD), Ltd., Napier Street, Sheffield. 

Illustrated leaflet giving details of three multi-purpose boring 
tool holders, designed for use on English pattern lathes 

Tursine Gears, Lid., Cheadle Heath, Stockport.—Illustrated 
catalogue giving technical details of rigid type couplings, pin- 
type flexible couplings and gear-type flexible couplings. 

CROMPTON PARKINSON, Ltd., Crompton House, Aldwych, 
London, W.C.2.—Illustrated brochure giving details of a special! 
repair and renovation service for fractional horsepower motors 

M. HENSOLDT AND SOHNE, Optische Werke A.G., Wetzlar 
Leaflet describing autocollimating telescopes, suitable for measur- 
ing and checking angles within a range of +15 minutes of arc 
from the nominal value in technical and physical investigations 

THe Crvcrnnatt SHaper Company, Ltd., Peel Park Place 
East Kilbride, Glasgow.—Iilustrated catalogue describing 
British-built Cincinnati guillotine shears, covering lengths from 
4ft up to 18ft, wita capacities from 12 gauge sheet up to }in thick 
plate 
Kopak, Ltd., Kodak House, Kingsway, London, W.C.2 
Booklet giving details of type “* C’’ colour print paper, designed 
to give positive colour prints from “ Kodacolor”’ and “ Ekta- 
color" negatives. The new paper is available in stock sizes up to 
16in x 20in. 

Royce Evectaic Furnaces, Ltd., Sir Richard's Bridge, Walton- 
on-Thames, Surrey.—Publication RF.1/59, illustrating and 
describing electric box type furnaces, type “ RBM,"’ suitable 
for heat treatment processes up to a maximum temperature of 
1000 deg. Cent., and type “RBH,” for temperatures up to 


1250 deg. Cent. 
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Tue British Plastics Feperation, 47-48, Piccadilly, London 
W.1, and the Surface CoatinG SYNTHETIC RESIN MANUFAC- 
TURERS ASSOCIATION, 79-80, High Holborn, London, W.C.! 

“ Surface Coating Resin Index *’ containing basic information 
on all British-made surface coating synthetic resins at present 
available to the paint, printing ink and allied trades 

FURNIVAL AND Co., Ltd., Waterloo Engineering Works 
Stockport, Cheshire.—Publication No. 1595, giving details of 
“ Giant’’ guillotines, primarily intended for paper mills, paper 
converters and large printing works, but also capable of handling 
such materials as cellophane, meta! foil, plastics, linoleum and 
hardboard. These machines are manufactured in two sizes, to 
give a 7Sin (190: Sem) or 8Sin (215 9em) cut 


Forthcoming Engagements 


Secretaries of Institutions, &c., 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

In all cases the Time and PLACE at which the meeting ts 
10 be held should be clearly stated. 


ANTIQUARIAN HOROLOGICAL SOCIETY 


Thurs., June 18.-Science Museum, South Kensington, London, 
i» 7, ‘‘American Clocks 1780-1840," D. K. Packard, 
p.m. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 

BOURNEMOUTH BRANCH : Grand Hotel, Firvale 

“ Metal Rectifiers—Development and 

te CENTRAL LONDON BRANCH : 
White Hall Hotel, Bloomsbury Square, London, W.C.1. 
Branch Annual! General Meeting, 6.30 p.m. ye NortH West 
LONDON BRANCH Century Hotel, Forty Avenue, Wembley 
Park, Branch Annual General Meeting, 7.30 p.m 

Tues., June 9.--PORTSMOUTH AND District BRANCH : Offices of 
the Ministry of Labour and National Service, Lake Road, 
Portsmouth, Branch Annual General Meeting, 7.30 p.m. 
% SouTH WaLes Brancu: Angel Hotel, Cardiff, Branch 
Annual General Meeting, 7.30 p.m. ye YORK BRANCH : 
“ Georgian House,’ Blossom Street, York, Branch Annual 
General Meeting, 7.30 p.m 

Wed., June 10.—BiRMINGHAM BRANCH : Birmingham Exchange 
and Engineering Centre, Stephenson Place, Birmingham, 2, 
Branch Annual General Meeting, 6.30 p.m. y& BRADFORD 
BRANCH : Midland Hotel, Bradford, Branch Annual General 
Meeting, 7 p.m. ye SouTH East LONDON BRANCH : Eltham 
Green School, Queenscroft Road. Eltham, London, S.E.9, 
Branch Annual General Meeting, 7.15 p.m. 

Thurs., June 11.—Sourn West LONDON BRANCH “ Prince of 
Wales ’’ Hotel, Wimbledon, London, 8.W.19, Branch Annual 
Genera! Meeting, 7.15 p.m 


INSTITUTION OF CIVIL ENGINEERS 
Tues., June 9.—Great George Street, Westminster, 
S.W.1, Annual General Meeting, 5.30 p.m. 
Wed., June 17.—Great George Street, Westminster 
S.W.1, Conversazione, 7.30 p.m 
INSTITUTION OF ELECTRICAL ENGINEERS 


Mon. to Fri., June 15 to 19.—Summer Meeting at Harrogate 


INSTITUTION OF MECHANICAL ENGINEERS 
June 29 to July 3.—Summer Meeting in Switzerland 


Societies, desirous of having 


meeting 


Mon., June 8 
Road, Bournemouth, 
Present-day Trends,"’ 8 p.m. 


London, 


London, 


Von. to Fri 
INSTITUTION OF PRODUCTION ENGINEERS 


Sat., June 6.—-NORTH MIDLANDS REGION : Ericsson Telephones 


Ltd., Beeston, Nottingham, One-day Conference, ** Communi- 
cation of Ideas in Production—Its Importance and Improve- 
ments.’ 

Thurs. and Fri., June 18 and 19.—-Palace Hotel, Buxton, Joint 


Conference to be held in conjunction with the Institution of 
Engineering Inspection and the British Productivity Council, 
“ Quality in Industry.” 


INSTITUTION OF PUBLIC HEALTH ENGINEERS 

Fri., June 19.—Caxton Hall, Westminster, London, S.W.1 
Annual General Meeting, 4.45 p.m., and “ New Headworks 
and Reservoir, Hanningfield,”’ W. C. Young and G. Davis, 
6 p.m 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 
Tues. to Sat., June 23 to 27.—The University, St. Andrews, 
Scotland, Third Annual Conference 


UNIVERSITY OF CAMBRIDGE 


To-day, June §, to Fri.. June 19.—Engineering Laboratory 
University of Cambridge, Trumpington Street, Cambridge. 
Exhibition to commemorate the Centenary of the death of 
Isambard Kingdom Brunel, 9 a.m. to 5 p.m. ; Sats., 9 a.m. to 
12 noon. 


WOMEN'S ENGINEERING SOCIETY 


June 10.—** Hope House,”’ 45, Great Peter Street, West- 


Wed 
London, $.W.1, Annual General Meeting, 7 p.m 


minster 


Advanced Engineering Courses 


Techniques of Non-Destructive Testing. PHysics DepARTMENT 
Brunet COLLEGE oF TECHNOLOGY, Woodlands Avenue, Acton 
London, W.3. Course of ten lectures, Wednesday evenings 
from 7 p.m. to 8.30 p.m., commencing October 7. Fee £1 


Postgraduate Course in Nuclear Technology (Chemical). Imperiai 
COLLEGE OF SCIENCE AND TECHNOLOGY, South Kensington 
London, $.W.7. The object of the course is to provide a 
general training in the chemical and metallurgical aspects of 
nuclear technology, interpreted in a wide sense. The course is 
intended for graduates in chemical engineering, chemistry and 
metallurgy and is also available to suitably qualified applicants 
from industry. It is full-time and of one year's duration 
Starting in October. Fee £64 

Road Materials and Construction. ROAD RESEARCH LABORATORY 
Harmondsworth, Middlesex. Lecture courses will deal with 
the fundamental! properties of road materials, and with the 
results of research and their application in modern practice 
Courses will be held as follows :—** Concrete,’’ September 29 
to October 8, Course No. 29C ; October 13 to October 22, 
Course No. 30C : “ Bituminous (Including Tar) Materials.’ 
October 26 to November 6, Course No. 29B ; November 9 to 
November 20, Course No. 30B : “ Soil Mechanics,’’ November 
24 to December 1, Course No. 29A ; December 8 to December 
15, Course No. 30A. Fee for each course 12 guineas 

** Pre-Determined Motion Time Systems—II, Work Factor.” 
INSTITUTE FOR ENGINEERING PRODUCTION, UNIVERSITY oF 
BIRMINGHAM, “ Southfield."’ 16, Norfolk Road. Edgbaston, 
Birmingham, 1S. Residential executive course, June 22 to 
July 10. Fee 105 guineas 
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i rT" . BELTS FOR MULTI-VEE DRIVES 
& age ee Withstand high : 1g torques, sudden 

Greater V-Belt reliability means more productivity shocks and pulsating loads 


Minimum stretch and 
YOU CAN'T RISK costly shutdowns on full-scale There’s a range of these ‘job-designed’ Goodyear 
production jobs — that’s why Goodyear belts are —_ V-Belts to give longer service and more efficient Chal aactio; 
the wisest choice for Multi-Vee drives. They can _ transmission on every type of drive. and gives positive grik 
be fitted and forgotten-there’s no_ better The Goodyear Technical Man will gladly 
testimony to their trouble-free operation! advise on the right belt for any job. 
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Pneumatics 


Water vapour is always present in compressed air, 












building up unseen corrosion, blockages 
and, finally, expensive maintenance problems. 


Birlec Adsorbers banish water worries and problems dry up! 








This milk bottling plant at Nottingham 
Co-operative Society is fed with DRY 


compressed air from a Birlec Adsorber. 











No water in their pneumatics! 








Mm\oryer Division of BIRLEC LIMITED 
ADSORPTION DRYERS = see eae Ee: 
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ODDIE FASTENERS 


PAT. NO. 507249 
THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 


Simple—Positive—Self Locking. 
Made in a variety of types and sizes. 
Special Fasteners to suit customers’ 
requirements. 

Used on aircraft, automobiles, coaches, 
caravans, rail coaches, electrical, radio and 
radar units, refrigerators, marine craft, 
display equipment, etc. 

For quickly detachable doors, covers, panels, 
access covers, etc. 


For full detalis and literature apply to 


PORTSWOOD RD. — SOUTHAMPTON 
CABLES: FASTENERS, SOUTHAMPTON 














ALLOTT BROS., 
and 
LEIGH LTD. 


CONTACT 


(Sonuel & SON LTD 
ICKLES FORGE ALTRINCHAM ST. MANCHESTER, 1 
ROTHERH AM 


Telephone: Telegrams: 
ROTHERHAM 4115-6 CHIMNEYS, ROTHERHAM 








LQNDON : W. Kelway-Bamber & Co. Ltd., Room 7 
78 Victoria Street, $.W.1. Telephone: Abbey 6860 


T: Fasteners Ltd., 2 Hall St., Barnard Castie 
County Durham. Telephone: Barnard Castile 3172 
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MINI-GIANT 


HALF-BAG 4/3 CU. FT. CONCRETE MIXER 


Maintenance ! Works floors, new machine beds, 

car parks, paths. Walls to build, walls to plaster ! 

if work's piling up, purchase a ‘Mini-Giant’, cut 

out time-wasting hand mixing, watch those jobs get 

done quicker. Better, too, with properly mixed material— 

concrete, tarmacadam, mortar or plaster. You can tackle 

anything with this tough little mixer, and in half the time! Real 

value for money at £86, the Parker ‘Mini-Giant’ is simple to use, 

ezsily moved by one man. Side discharge model will pass through 

a 2ft. 6in. doorway. Standard side or end discharge models with 
cushioned rubber tyres and 1 h.p. petrol engine or electric motor. Full 
after-sales service from depots over the country. Why not write for 
details NOW. Advantageous H.P. terms if desired—£18 down and 12 monthly 
payments of £6 1s. 8d 


FREDERICK PARKER LIMITED, VIADUCT WORKS, LEICESTER 


Leicester 62531 (7 lines). London : Stafford House, Norfolk Street, W.C.2. 


Phones 
Depots at London, Cardiff, Sedgley (Staffs.) and Leeds. 
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Ring Consett 341 


ra te. 
7 a ™s 
Jl \ 


Whether it be a single shape, 
or a matter of thousands of tons 
you will find CONSETT’S 
Refractories experts keen—and able— 


to give you every assistance. 


gery 


~< 


x)? CONSETT 
‘*.) IRON CO. LTD. 


CONSETT - CO. DURHAM 


Telephone: Consett 34! (12 lines) 
Telegrams: Steel Phone Consett. 


PF 


\\ hae Lda 


CONSETT 
REFRACTORIES 
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Self-cleaning with fully-automatic sludge removal, 
AUTO-KLEAN FLUSHFLO wire-wound filters 
ensure continuous full-flow protection to the finest 
degree, with high and sustained efficiency through- 
out the life of the plant they protect. AUTO- 

AUTO-KLEAN FLUSHFLO filters are avail- 
able in motor-driven designs for fully automatic 
or continuous cleaning at flows up to 150,000 
gallons per hour and in defined meshes from 
0.0015” upwards. They are particularly recom- 
mended for handling scale and abrasive dirt in 
water, soluble oils, coolants, and bearing lubri- 
cants on heavy machinery. Hand-operated 


models are available where motor-drive is not 


required. 


KLEAN FLUSHFLO filters operate with the 
minimum of maintenance, at the same time giving 


lower costs for plant maintenance and production. 


* Send for your copy of the fully 


descriptive leaflet. 


AUTO-KLEAN filter anything 
AUTO-KLEAN FLUSHFLO WIRE-WOUND FILTERS 


that flows. 


AUTO-KLEAN STRAINERS LIMITED 


ASU) rl 0} om < if E Jat INT | Engineers in Filtration 


LASCAR WORKS - HOUNSLOW - MIDDLESEX . 
Telephone: HOUnslow 7722 (10 lines) 


AUTO-KLEAN - AUTO-KLEAN MICOM - AUTO-KLEAN FLUSHFLO - AUTO-KLEAN CIRCO 
AUTO-KLEAN LOLOS - AUTO-KLEAN KOTON - AUTO-KLEAN WYMESH 
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Consult the specialists in manufacture and installation 
of every size and type of Liquid Fuel Burner. 


THE WALLSEND SLIPWAY 
AND ENGINEERING COMPANY 
LIMITED 





et 


eR: vse 4 


Wallsend Oil Burning Systems are making a 
valuable contribution to the Clean Air Act. They 
have already been installed successfully in many 
industrial plants. They eliminate heavy smoke 
and gritand, inaddition, their excellent design and 
high efficiency helps to reduce running costs 


considerably. 


Wallsend Steam Atomising Burners 
provide a simple and efficient means 
of firing the boilers of locomotives 
and steam cranes, being ideal for use 
in limited space. Robust, efficient, 
easy to operate. 


ees WALLSEND-ON-TYNE, PHONE > WALLSEND 63161, GRAMS 2 WALL, WALLSEND — 
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HEAT = 
TREATMENT Sy 


Capacity for case-hardening is now available in the most | 
modern heat treatment plant in London | 


| 

| 
Gas or pack carburising with full metallurgical 
control over all operations 


Gleason quenching press equipment for pieces 
x up to 36” dia. plus wide experience in the 
control of distortion 


Flame-hardening of gears up to 10 ft. dia. with | Semmens Gite & Block 
latest electronically controlled equipment voles of Lancs 


Rossendale 1754 


E.N.V. ENGINEERING COMPANY LIMITED 


| 
| 


| SWF, 
17 Baierbrunner Strasse, Munich 25, 
Telephone: LADbroke 3622-3 4° 5° 6 Bavaria, Federal Republic of Germany. 


HYTHE ROAD, WILLESDEN, N.W.10 





The hes - Johnson Stampings Ltd Light Metal Firgings Lu 
nic. he : BAmingham " tdi - Bilan hc m 
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g ' eT o N HAMMERED OR 


HYDRAULIC PRESSED 
for ROTARY UNIONS 


“n FORGINGS 


USED ON AIR, STEAM, 
WATER, OIL &c. 
ete neg on a 
IN STEEL 
BLACK OR MACHINED 


TRANSFER TO ROTATING 
TO 24 TONS 





MACHINERY 
SIZES 3°—3" BSP 
SPECIALS UP TO 6° BORE 


Unions fitted with carbon bearings are available 
for temperatures over 400° F 


FILTON LIMITED 


Clapham Street, Leamington Spa, 
WARWICKSHIRE 
Telephone Spa 8111/2 





oe 
THE INCE FORGE CO. LTD. 
WIGAN rages renee 110. 
Coal — Coke — Wood or 
Oil-fired ! 


The COLTMAN The 























‘ECONOMIC’ 


‘ECONOMIC’ Boiler 
construction allows for 
speedy adaptation. 
Possessing greater 
heating surface than 
most boilers, Thermal 
efficiency is increased. 
Oil-burning units can 
be fitted for land and 


has many important 
and outstanding 
features including — 
Quick Steaming Capa- 
city. No Brickwork 
Setting. Economy of 
Floor Space. Accessi- 
bility giving Ease of 
Maintenance. 


GEARED BALL BEARING SCREW 
BRIDGING JACK WITH FOOT 
LIFT. TYPE B.B. 140. 


CAPACITIES 15-50 TONS 


Write for 


marine purposes. 
list No. 


With Automatic Stoker or Burner fully 
complies with the Clean Air Act. 
(Feature Illustration.) With ‘NU-WAY’ 
Fully Automatic Oil Burner. 

(inset.) With Ashwell & Nesbit Auto- 
matic Coal Stoker. 


vai 2 ~ 

a ee ~ 

¥ “= : 
* 

2 = 


(LIFTING APPLIANCES) 


wacter W. COLTMAN 4 Co. (BOILERS) LTD. 
CENTRAL BOILER WORKS : LOUGHBOROUGH 
Grams: Boilers, Loughborough 








Tel: Loughborough 235! 





THE 
DRY FLUID 
CENTRIFUGAL 
COUPLING 


point approach to 
POWER TRANSMISSION PROBLEMS 


. Starts high loads smoothly with smaller power units and 
eliminates the starting snatch which is often troublesome 
in the papermaking, wire, printing and textile industries. 
The necessity of using electric motors with high starting 
torque characteristics together with expensive switchgear is 
eliminated. 

Prolongs the life of chain or V-belt drives and other com- 
ponents associated with the transmission of mechanical 
power. 

Invaluable for power factor correction problems, as it 
reduces peak electrical loadings. 

Can be made to slip at a predetermined overload and so 
prevent damage to a power unit. 

At full load/speed almost 100% efficiency is obtained (one 
revolution slip per 10,000 revolutions), 


SPECIAL DESIGN FEATURES 
(i) Ball and roller bearing races used between the inner 
and outer hub members. 
(ii) Mechanical type, Neoprene rubber seals. 
(iif) Couplings can be used for either in-line or belt drives 
and a pulley or flange can be fixed direct to the outer 
driven member via the medium of bolts. 


viet: a 


POWDER COUPLINGS LTD., 


BLACK meee oe Rm ee?T, LEEDS, (0 
LEEDS 20936 & 31471/7 


If you require further information or have 
a transmission problem, please communicate with: 20 


Telephone 
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THESE THINGS DON’T HAPPEN 






IF YOU o 
KNOW iN 


THE ROPES 


These photographs show some typical instances of damage to ropes 
and associated equipment caused by mishandling, wrong fitting or 
neglect. In each case serious damage was caused to the Wire Rope 
and considerable expense was involved in replacement and loss of 









output. 


To prevent such occurrences and to help you to get fair and safe life 
from your wire ropes we have compiled and published a series of 


papers Cpe You Poppok Qa Chance” which contains a great deal of 


useful and interesting information. We will be pleased to send you 


copies on request. 






q ~~ 


MARTIN 
= BLACK 


WIRE 
ROPES 





MARTIN, BLACK & CO. (WIRE na = 


SPEEDWELL WORKS, COATBRIDGE, GLASGOW. eee .. Telephone: COATBRIOGE 567 (Priv. Exch.) 
“NUMBER TWENTYFIVE,” CURTAIN ROAD, LONDON, E.C.2. .. .. ... Telephone: BISHOPSGATE 6667/8/9 
31 N. JOHN STREET, LIVERPOOL, 2... Se thee a .. Telephone: CENTRAL 0924 (2 lines) 
640 WOODBOROUGH ROAD, MAPPERLEY, NOTTINGHAM... .. |. Telephone: NOTTINGHAM 64397 and 66055/6 
13 SANDHILL, QUAYSIDE, NEWCASTLE-ON.-TYNE. + ose eee Telephone: NEWCASTLE 2-1282 
THE EXCHANGE, MOUNT STUART SQUARE, CARDIFF ces Telephone: CARDIFF 32162 


ALSO: MARTIN, BLACK WIRE ROPES (CANADA) LTD., 2062 ALBERT STREET, MONTREAL 3, AND 285 BERING AVENUE, TORONTO 18 
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STOTHERT & PITT CRANES 
MAKE FAST WORK OF 
CARGO HANDLING 


c | STOTHERT & PITT LTD - ENGINEERS - BATH - ENGLAND 


London Office: 38 Victoria St. S.W.1 
\LIMITED) Midlands Office: Gt. Western Bldgs. 6 Livery St. Birmingham 3 
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For clean, 
gleaming interiors 


Here is a coating for your walls, wood and metalwork 
which is easy to apply and sets with a 
tile-like surface that withstands damp, steam, condensation, 
oils, washing and hard wear. 


In engineering and other factories, warehouses, offices, 
canteens, etc., Permoglaze is nowadays 
replacing ordinary paints and enamels because its hard, glazed 


surface repels dirt and is so easy to keep clean. 


Permoglaze is supplied ready for application in white and 
colours in Gloss, Eggshell and Satin finishes. 


Write now for colour card and booklet describing how to 
Permoglaze walls and other surfaces. 


Permoglaze 


THE TILE-LIKE FINISH 





MADE BY 


PERMOGLAZE LTD TYSELEY BIRMINGHAM 11 
Depots at Cardiff, Leeds, Glasgow, Manchester, Nottingham & Norwich 
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FOR MANY PRACTICAL PURPOSES 
engineers use 


‘Plasticine 


Reg'd Trade Mark 


‘Plasticine’ has many important uses in engineering. Uses as wide 

apart as making experimental models and retrieving small parts which 

have fallen into a machine. ‘Plasticine’ is ductile, antiseptic, water- 

tight, stable in character, and it adheres quite easily to metal. It is 

ideal for sealing and for holding irregular objects in position. Every 

engineer should have ‘Plasticine’ at hand. For more detailed inform- 
ation on its uses write to:— 





HARBUTT’S PLASTICINE LTD. (Dept. E), BATHAMPTON, BATH, SOMERSET 
Harbutt’s were the inventors and remain the sole makers of ‘Plasticine’ 











ESTABLISHED 1905 


ELECTRONICS ??? 

MANY SHEET METAL JOBS STILL 
REQUIRE SKILLED CRAFTSMEN — 
WE HAVE THEM 

— LET US QUOTE YOU — 
THE SMALL FIRM WITH THE PERSONAL SERVICE 


WALLIS & © ouway L 


GENERAL & INDUSTRIAL SHEET METAL WORKERS 
SHIPS’ VENTILATOR MAKERS 
ALPHA WORKS, MILLWALL 
LONDON, E.14 
TELEPHONE EAST 1403 
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CONTRACTURS—DAVIULSUN &@ CU LID-sEL Paar 


Ziel Dtaltume— 
& Gifting Dlowdurg 


SUPPLIED 
AND 
ERECTED BY 


J. GARDNER & CO LTD 





KENT HOUSE LANE BECKENHAM KENT 
Esteblished over 80 Telephone: syvENHiAM 6080 (7 lines) 
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CASTINGS 


The outstanding quality of David Brown 
castings is well emphasised by their wide- 


spread use in pressure installations. 


Complete reliability is the keynote of David 
Brown products, produced in a modern 
foundry using the latest techniques and 


backed by unique metallurgical resources. 


Why not take advantage of these facilities 


by consulting DAVID BROWN ? 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
FOUNDRIES DIVISION 
PENISTONE NEAR SHEFFIELD 
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SMITHS 


which combines :—the resilience of the hydraulic coupling and the positiveness of the 
frictional coupling. It is revolutionary in that driving and driven elements are coupled by 
magnetically-activated particles. It has these advantages :— 





Accurate torque control Perfectly smooth operation 
No mechanical engagement and thus negligible wear No slip rings—excitation coil is stationary 
Accurate torque limiting slip on overload Remote control at any distance 
Acts as brake or coupling in either direction Dynamic and static coefficients of friction equal 





The range comprises eight standard units with torque capacities from 4 to 200 Ib/ft. 


SMITHS Magnetic Particle COUPLING is unique, its potentialities enormous. Let us 
advise you, therefore, how best to use it in your particular field 


| CMITHS s. SMITH & SONS (ENOLAND) LTD. 


INDUSTRIAL PRODUCTS DEPARTMENT, WITNEY, OXON. TEL. WITNEY 678 
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MORRIS 


DIESEL-ELECTRIC 


MOBILE CRANES 


have the reach’ required! 


ee 


Whether you want to lift up to 60 feet or up to a mere 
15 feet, Morris mobile cranes can be supplied to provide 
the ** reach ’’ required, since the Morris range includes both 
the length and type of jib for most jobs. 


Basically, the essential features of the crane chassis and 
superstructure remain the same irrespective of the length of 
the jib or whether it is of the strut type (as illustrated) or 
the cantilever type 


These features may be summarized as follows : 
Centrally mounted superstructure giving an 
equal radius clearance and stability when 
handling loads over the front or back of the 
crane. 

Easy control with no heavy levers to operate 
just a finger touch controls all motions 


Flange mounted motors ensuring perfect and 
permanent alignment. All main assemblies are 
of unit construction. 


Four-speed gearbox allows fast or slow travel 
according to the load being handled. 


Hydro-mechanical brakes on all road wheels 


Fully interchangeable wheels, including tyres, 
rims, brakes and hubs. These components are 
interchangeable on all four road wheels of equal 
Size 


By Courtesy of CAMBRIAN WAGGON & ENG. Co. Ltd CARDIFF 


“HERBERT MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND 


TELEPHONE : LOUGHBOROUGH 3/23 
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We reclaimed 
a whole batch of these rejects 


by ‘Fescol’-ising 


It can happen now and again, even in the best regulated machine shops —a faulty 
machine or small error in setting results in a completely unserviceable run of 
components on which expensive work has already been done. Fortunately, in many 
cases, these expensive parts can be reclaimed by ‘ Fescol’-ising. This process of 
heavy electro-chemical deposition builds up the components oversize. Accurate 
machining is then carried out. Fescol Limited undertake the whole job including 
deposition and the subsequent machining operation. 

In the chemical, metallurgical, printing, textile and countless other fields, components can be 
‘Fescol’-ised with advantage. Outworn parts can be built up, and new ones given an added 
assurance of longer life. We can advise on any application. For further details and general 
facts about the process, please write, mentioning the fields in which you are interested, 


ESTABLISHED 1920 for publication E.8. 


: FESCOL LIMITED-NORTH ROAD-LONDON-N7 


BRANCH WORKS AT PORT GLASGOW, HUDDERSFIELD AND BROWNHILLS, WALSALL 


Sole Licensees for Australia and New Zealand: De Havilland Aircraft Pty. Ltd., Milperra Road, Bankstown, NSW 


TGA F614 





June 5, 1959 


THE ENGINEER 


An Exhibition in itsef.... 




















MACHINERY SHOWROOMS 
AT SHEFFIELD 


Others at: SILVERTOWN (LONDON) . GLASGOW :> BRITON FERRY 


VISITORS ARE ALWAYS WELCOME AND 
REMEMBER—WARDS MIGHT HAVE IT! 


ALBION WORKS - SHEFFIELD 
"PHONE 26311 (22 lines). "GRAMS ‘FORWARD SHEFFIELD’ 
THOS. W. WARD LTD LONDON OFFICE: BRETTENHAM HOUSE 
LANCASTER PL. STRAND W.C.2, PHONE TEM 1515 


G.56 
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Unit) FLOW BOOM EQUIPMENT 


loads and unloads Tankers from 2,000 to 100,000 tons capacity 



















and allows for manifold rise and fall of 75ft. 


























(od 
a ° 
a 
te ee 
tf 
If 
~ {eel 
\\ 4e 
se 
yas 
hk 
\ 
Features: 


*% Slewing arcs in excess of 120° allow 
wide tolerances in tanker spotting and 
drift. 


* With this equipment tanker mani- 
fold heights may vary by 75 ft. subject 
to sizes of tankers handled and local 
tide conditions, 


* Boomhead Swivel, exclusive Wood- 
field development ensures minimum 
restraint and maximum life of hoses. 


* Standard Boom lengths 30 ft. and 40 
ft. 
* King Posts: Exclusive Woodfield 


feature, including Woodfield Joints. 


* Use of flexible hose kept to mini- 
mum. 


*% Boom sizes: 8", 10”, 12” and 16’ 
nominal bore. 


* Structure: Designed individually to 
meet site requirements. 





* Control: Pneumatic, Hydraulic or 
electric operation reduces operator 
stalled on Jetty 2 at finnart Ocean Terminal of technique to minimum. Dual push- 
button control at upper deck and jetty 
level requires minimum supervision 
Long, Dumbartonshire and effort. 


Woodfield six-unit Flow Boom Equipment in- 


BP Refinery (Grangemouth), Limited, at Loch 








FRINDSBURY WORKS - ROCHESTER - KENT 


Grams: Woodfield Telex, Rochester 


WOODFIELD ROCHESTER LIMITED |) a | 


Phone: STROOD 78421 London Office: 147 Victoria St., $.W.1 
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Metal Forming 
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VERTICAL 
PLATE BENDING 
PRESS 





PHOTO BY COURTESY OF DAVID BROWN INDUSTRIES LTD. 


ALMOST A CENTURY OF EXPERIENCE 


Vertical Plate Bending Press for bending thick 






We also manufacture : 

High Pressure Hydraulic Plant for Shipyards 
and Railway Workshops, Presses, Pumps, 
Accumulators, Valves and Intensifiers, Plate 
Bending Rolls, Punching and Shearing 
Machines, Continuous Finishing Presses for 
Silks and Rayons, Veneer and Plywood 
steel plate. Presses, Cotton Baling Presses, Die Spotting 
Presses. 


HENRY BERRY 


=_ ce. LT Bw. 


CROYDON WORKS, LEEDS, 10. 


"Phone: LEEDS 75481-2 
Grams: “ RIVETTER, LEEDS !0”’ 


plate. Special features are incorporated to facili- 






tate manipulation of the sections. ‘The photograph 






shows cold bending of a 30” x 34” high tensile 
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Crane buyers are not of course 
particularly influenced by long 
lists of famous users. Never- 
theless it is comforting to know 
that when you buy a Clayton 
crane you are buying the ut- 
most in modern mechanical 
reliability and performance 
Every Clayton crane is designed 
to suit the specific application 
and conditions involved—with 
particular emphasis on ease of 
operation, ease of maintenance, 

and mechanical reliability. Our 

technical representatives, situa- 

ted throughout the British Isles 

and most countries abroad, are 

ready to offer expert advice on 
any handling problem—without 

























obligation 
i OVERHEAD 
i « 
—— @ PLEASE ASK FOR CATALOGUES 
THE CLAYTON CRANE & HOIST CO. LID 
(Dept. 33) Irwell Chambers East, Union 
— by the fifth Dalai Lama, the construc- Street, Liverpool, 3. Registered 
tion of this imposing palace at Lhasa was Phone CENtral 1141 (4 lines) Trade Mark 
commenced in the seventeenth century. The London Office: 12, Duke Street, St 
Dalai Lama died before it was completed and James's, S.WA. Phone WHitehall 6988. 
his death was concealed from the populace by 
the regent for some sixteen years. Surmount- 
ing the palace are golden-roofed shrines of 
deceased Dalai Lamas. Thousands of pilgrims 
still) bring gifts to the present ruler and the 
palace is said to store rich treasure. 
The Wonders of the Modern World will be 
chronicled by posterity and will reveal the 
indispensable contribution of steel tubes to 
these achievements 
The new “Auchterlonie M.A.C. 
wane ness FLANGE UNIT” is a noteworthy 
e] GH) t) i. (Ge iO} 7; advance. It is completely sealed, 
at uae are permanently lubricated and easily 
SZ ES END Be mounted. It incorporates Standard 
: double-row self-aligning ball bear- 
For Steel Tubes and Steel Tube Fabricatios : ings. 
) Write for illustrated Transmission 
t 


Catalogue T.4. 
BEAD OFFICE: GREAT BRIDGE TIPTON STAPFORDSHIRB 


CHAS. AUCHTERLONIE & CO. LTD 











THE 


SELF-ERECTING 
GANTRY 


1-5 TONS 


An Addition 
to our existing 
Range of 

First Class 
Lifting 
Equipment 














At last, a Gantry that can be easily erected 
by one or two men in minutes, complete with 
lifting Gear, in absolute safety, from floor level. 


0 a 


* Height up to 15ft maximum. 
qo * Highly suitable for export. 
- 
THAMPTON 





Please send for fully 
descriptive literature 


to Dept. E. 


‘Phone: 5971/4 ITED TS 














or 


orging 


all descriptions in alloy 
and Carbon Steels 


(all heat treatment facilities) 





TS ORSTER & SONS LTD 


FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 "GRAMS: ‘FRAMES” S°LAND 





ENGINE 


There’s talk of Sykes 


in the 


eatfés and bistros 


A planning engineer from the Continent 
recently flew over to visit Sykes’ factory 


at Staines. His purpose? ‘To obtain 


urgently needed information for the 


plans of a new factory his firm was 
building for the production of gears for 
small and medium cars. 


He 


quantity, and cost of machine tools and 


needed estimates for the type, 
equipment, plus details of the yearly 


cost of tooling, factory arrangement, 
floor-to-floor times, floor space, and type 
of labour required —all of it calculated 
to produce a predetermined efficiency 
at set production rates. 

It is doubtful whether he could have 
found better qualified advisers anywhere 
in the world than Sykes. Not many 
production engineers are in a position 
to solve problems connected with trans- 
and Years of ex- 


mussions pearing 


perience in producing year generating 
equipment — hobbers, shavers, shapers, 
and cutters — have given Sykes a fund of 
expert knowledge which few can equal 

Within three weeks of the arrival in 
somewhat worried 


this country of a 


client, Sykes had despatched to the 


Continent a complete production 
schedule with answers to all the pro- 
blems which the planning of this 
factory had entailed. 

weeks later 


had 


Me yreover, a few 


after their client had time 


discuss the projected plans with 


his associates—Sykes sent over a 


technical representative to ensure that 
aspect of the production pro- 


had fully 


every 


blem been understood, 


and all arrangements accurate, 


planned, even down to the smallest 


detail. 


Talk to SYKES about 


Ome 


DLESEX EN( 


LAND 


gear production 


and associated companies 


Sykes ‘Tool Corporation Ltd, Georgetown, Ontario. Canada 


Sykes Machine & Gear Corporation 


WwW, &. 


Svkes Ltd, Mascot, Sydney 


Newark, NJ, USA 


NSW, Australia 









June 5, 1959 THE ENGINEER 71 


BRODIE-KENT meters 














fc — 
count every drop 
‘ ACCURATE, VERSATILE, EFFICIENT Brodie-Kent meters 
measure a wide range of liquids with a high degree of accuracy. 
They handle any petroleum-based liquid (including tar and 
bitumen), as well as natural oils, at flow rates from one-sixth 














L g.p.m. up to 600 g.p.m. They are tough and long-lasting, and 
have a negligible pressure drop. 
PRE-SETTING AND REMOTE CONTROL Every model in 
the Brodie-Kent range of meters can be fitted with a pre-setting 
From acan of device; similarly, all meters can be adapted for remote control. 
The Brodie-Kent range incorporates every modern development 


PETROL in liquid control. 
BRODIE-KENT ADVISORY SERVICE Whatever your prob- 


lems—and we've solved some pretty hard ones—the Brodie-Kent 
Advisory Service will study it, research it, and work out a sound 
to a tanker of and practical solution. If you have any difficulty in measuring 
petroleum-based products or natural oils, contact the Brodie-Kent 


TAR Advisory Service. 













BRODIE-KENT METERS 





























every drop counts every drop counted 





[ Litt ih 





Desk No. 4 740 High Road, Tottenham, London N17 
GILBARCO LIMITED Telephone: TOTtenham 537] (5 lines) 
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LINK valves by HOPKINSONS 


|Yy 


There’s no doubt abeut it—HOPKINSONS’ bronze Link Valves 
are a vital link in all manner of industries. They handle heavy 
liquids such as oil and soap lines without 
loss of fluid-tightness or ease of operation. 
Having no easily-damaged external 
fittings, they are excellent on flexible 
compressed-air lines. They give long 
trouble-free service when handling pro- 
cess steam and all non-corrosive liquids. 
Whatever the industry there is a need for 
the HOPKINSON Link Valve. 


UY 
wuss 





WWW) 


ONE OF HWOPKINSONS’ 
SMALL BRONZE VALVES 





HOPKINSONS LIMITED HUDDERSFIELD 
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At Stanford-le-Hope, Essex, Taylor Woodrow have completed the construction 

SHELL HAVEN of a vacuum distillation unit for Stone and Webster Engineering Limited 

main contractors to the Shell Refining Co. Limited. 

Stanford-lie-Hope a ae : eae 
This new unit will process 11,000 tons of Kuwait crude oil daily. 

Essex Taylor Woodrow’s part in this undertaking included mass excavation 

(all below high tide level) ; the construction of the complex reinforced concrete 

foundations and the installation of all mechanical equipment including 


some 14 miles of pipework. 


TAYLOR WOODROW P77, 


BUILD EVERYWHERE 














BUILDING AND CIVIL ENGINEERING CONTRACTORS 


10 PARK STREET - LONDON W1 : GROSVENOR 8871 
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BALING PRESS 


for SCRAP METAL 








The BEFASH 3 

A small metal Baling Press specially designed for handling 
TIN CANS, DRUMS, STAMPING WASTE, SWARF, 
NON-FERROUS SCRAP, WIRE, etc. Write for Leaflet 10/3 


Note these outstanding features— 
% ALL ELECTRIC OPERATION 
* PUSH BUTTON CONTROL 
* NO FOUNDATIONS 
* CYLINDRICAL & RECTANGULAR BALES 


(Planters 





THE PLANTERS ENGINEERING CO. LTD. 
14, Craven Road, London, W.2. Tel: AMBassador 3295/6. Cables: Veloces, Padd, London 
Associated with ENTWISLE & GASS LTD. 
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CUT COSTS 


KEY WAYS 





MARLCo 


KEYWAY BROACHES 


Cut perfec er or parallel Lene eyways 
with a ny type an nd press, without skilled 
labour elaborate set up. 


No. 0 SET for ty” +", with guide 






No. | SET f ‘a. with guide 
diameters 4°-14° 

No. 2 SET for fy’-%", with guid 
diamete rs 1$°-2”. 

No. 3 SET f #°-32°, with guid 
diameters 2°-34”". 


Broaches and guides are interchangeable for non-standard 
Keyways within their respective sets. 
~~ 
Standard Square Broaches },”-}” also available. 
Send for details to: 


W. H. MARLEY & CO. LIMITED 


NEW SOUTHGATE WORKS, 105 HIGH RD., LONDON, N.1I1 
TELEPHONE: ENTerprise 5234, 5578 











FLAMEPROOF ELECTRO MECHANICAL 


BRAKES 


ifs. 
and 
D.C. 


ELLISTON, EVANS 


& JACKSON, LTD. 


LONDON 
AND 
BRIDGWATER 
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“Non-Ferrous Castings || 
\in Aluminium; Gun: Metal 


and _Phosphor= gael 





JOHN HILL & SONS Gnienniinn LTD 


A member of the Staveley Coal & iron Co. Ltd Group 
ALBION WORKS, HORSELEY FIELDS, WOLVERHAMPTON. Tel: Wolverhampton 23445/6 & 24981. 




































@ PATTERN SHOP AND 
MACHINE SHOP 
SERVICE IS ALSO 
AVAILABLE. 








Sand Casting 
Specialists in 
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Head Office and Foundry 


PIERCY STREET. ANCOATS, 
MANCHESTER, 4. 


Tel: No. COLiyhurst 1503/4 
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** Marvellous the difference them new piston 


rings make, Nobby.” 
“Who?” 
“Them L & C piston rings. Made a marvellous difference.” 
“Well make a date with her, then. Notice 

how nicely she’s running since we had them 


L & C piston rings fitted ?” 


“What's that you said, mate ?” 


LOCKWOOD & CARLY 


Manufacturers of the well 


known “Patent Double Action | MAKERS OF THE WORLD'S FINEST DIESEL PISTON RINGS 


Piston Rings” for steam engines 


EAGLE FOUNDRY, SHEFFIELD 11, ENGLAND. PHONFE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 





OA/4611 








automatic screens 


FOR CONDENSER COOLING 
WATER - POWER STATIONS 
WATERWORKS - FACTORIES 
PAPERMILLS & TANNERIES 








PUMPS FOR AIR 
WATER & VACUUM 





Seaiven Teaciinet TS : RACKETT TD 
York Street ironworks, See — F. Ww. 8 c & co. t : 


32, Victoria Seree:, London, S.W.1  Tel.; Abbey 2966 COLCHESTER Telephone: 3958 








P970 











June 5, 1959 THE ENGINEER 75 








ee nee 8 SRN eR cy SRR Pt OR RRR ee 





er a > —- — 
ae aed Pe ARS eK, AB — _. ‘waa ts 
a os am a fll . </ a1" 41.8  & 
eS \ A JASE . J - 





save = . 


\ BL EB 


ve —_—we ~ ‘ 


nilp —- 
“ee. - RN 81 BNSFA ls 

















| i oe EERIE 


Ii’ MAN 
_-_. Vays FAN | 
| ra, See AALEX deel 


Ha V/A 


From ore unloading, hot metal pouring and section handling to 
shipping the finished product, the Clyde- Booth range covers 











the field of heavy materials handling for the Steel Industry. 
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CLYDERTNI 


CLYDE CRANE & BOOTH LTD. 


Manufacturers of 


Ore Transporters 
Steelworks Cranes 
Diesel Rail Cranes 
Dockside Cranes etc. 








Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire. 
Tel. : Pudsey 3168 (6 lines). Grams: “Cranes,” Rodley, Telex. Tel.: Holytown 412 (6 lines). Grams. : “Clyde,” Motherwell, Telex. 


Telex 55159, Telex 77443. 





THE 


STURTEVANT 


Air Conditioning 
Plant 


General particulars are contained in our 
publication £.4303 which will be sent on 
request. 


AUSTRALIA: STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTO. 
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provides 
draughtless distribution 
of dust-free air at controlled 
temperature and 


humidity 


and ensures the atmospheric conditions 

necessary in the manufacture and as- 

sembly of precision equipment or in the 
processing of sensitive materials. 


STURTEVANT PLANT means 


@ Uninterrupted production 
@ Reduced spoilage 
@ Better quality products 


LL POLL 


RING CO...LTD 


Cannon Street, LONDON, E. C. 4. | 


Pale i Bl el 


outhern 





400 SUSSEX STREET SYDNEY NS.W 








These have been our speciality for many 
years. Let us examine your casting 
problems 

We supply grey iron castings made in 
green sand, dry sand, and by the shell 
moulding process 

Our aluminium foundries use the green 
sand, gravity die, pressure die and 
plaster processes. 


Well, heavier than we 
have previously supplied 
We have increased our 
capacity in the floor 
moulding department 
and can now supply 
castings up to 5 tons 
weight in grey iron, and 
up to 2 tons weight in 
aluminium alloy. 


| ye 


castings 


CAST WELL & TRUE =r quantity suyppy 





West Yorkshire 


SAYNER LANE LEEDS 10 
Telephone LEEDS 29466 


Foundries Ltd. 


London Office : 
HANOVER HOUSE, HANOVER SQ., W.1 
Telephone MAY fair 8561 
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Little Barford ‘B’ Power 
Station. ‘Outdoor 
installation of 

2 boilers” 


Aberthaw Power Station. 
‘Panel wall construction 

on site for one of 6 
boilers’’. 


Drakelow Power Station. 
“Drum lift for one of 
3 boilers” 





BOILERS UNDER CONSTRUCTION 


by 
FOSTER WHEELER 


for the Central Electricity Generating Board. 


Northfleet Power 
Station. “Tube 
wall assembly 

for one of 6 
boilers”. 






FOSTER WHE 


ELER 


ENGINEER 


DOUBLE 


HERMETAL. 





STRUCTURAL 
PLASTIC 













DISCOVER NEW WAYS 
of cutting time and cost in 
making parts and components 
and for many types of LF 
repairs. DOUBLE Gf 
BOND—an entirely 
new material—can 
be used for jointing, WSS 
filling and moulding, or 
fabrication of actual parts. 
This versatile self-setting 
structural plastic is available 
in two grades ; one moulds 
like putty for filling in depth, the 
other spreads like cream for 
shallower and larger areas. Both 
set like lead, machine like brass and 
can be used as a cold solder. 
Write for 7/6d. trial pack which 
includes both grades. 


contact 










Fara 


SNE RM ce SRS 


/ Kenilworth , 


bos 


Geert Se ar pees See 





Sab eA 2 


MAKERS OF ‘HERMETITE’ JOINTING COMPOUNDS 
AND SUMMIT ALUMINIUM METALLIC PAINTS 





MIDOLESEX 


$.P. 


The KEY toa good replacement 
floor topping 


THE KENILWORTH MANUFACTURING CO. LTO WEST ORAYTON 





by the METTEXTURE PROCESS 


Superseding slow and inefficient methods 
of hand hacking. 


Saving time and materials. 


Minimising interruption to factory routine 
and road traffic. 


The METTEXTURE SERVICE 
includes 
EQUIPMENT and OPERATORS 





THE METROPOLITAN CONSTRUCTION CO LTD 


GREENWICH HOUSE, i!, NEWGATE ST., LONDON, E.C.l. Tel. City 1488 
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Spinning 


SAVES METAL ° 


—CUTS TOOL COSTS 


The design and production of Pressure 





Vessels may be greatly facilitated by 
using dished and flanged ends spun 
by Harveys on the Rotarpress. They 





combine semi-ellipsoidal form with 
large knuckle radius. A substantial 


reduction in plate thickness can be 























effected, and in most cases tool costs 














are eliminated. 





can be supplied in Mild, Alloy and Clad Steels, and 
Non-ferrous Metals. The capacity of the Rotarpress 
ranges from 5 to 15 feet diameter, and }” to 4” thickness ; 
knuckle radii and depth may be varied to meet individual 
requirements. 


Please ask for List No. E965 giving full range of sizes. 





G. A. HARVEY & CO. (LONDON) LTD. 
Woolwich Road, London, S.E.7. Telephone : GREenwich 3232 (22 lines) 
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ELTRON | 
FoR ELEMENTS 


AIR, OIL or WATER 
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SCHAFFER 


BUDENBERG 


DIAPHRAGM 
INFRA-RED OR OVEN HEATING 
ELTRON (LONDON) LTD., 


/ G A U G E S VALVE STRATHMORE ROAD, CROYDON 


L8. PER $Q. IN. P 7 MOTORISATION Telephone : Thornton Heath 186! 
by ROTORK 


Rotork electric actuators can be operated 
E | by push button, or automatical'y irom 
Pressure Gauges in 4 any distance. 


non-corrodible mould- he “‘ junior "’ model iliustrated (type 
1F) will operate any valve with a handwheel 














ed plastic cases for the | which a man can close with one hand. No 
chemical and allied #_ | modification to the valve is needed. 

f A worm and spur type reduction gear 
industries. box, grease packed and totally enclosed in 


a weatherproof case, is driven by a small 
universal type motor suitable for 250V. 
A.C. single-phase supply. 

Examples of typical sluice valve applica- 
tions are: $” at 2,000 p.s.i., 1” at 400 p.s.i., 
2” at 125 p.s.i., and 3” at 30 p.s.i. 

Full information about this and other 


o 
BUDENBERG GAUGE COMPANY, LIMITED Rotork actuators supplied on request. 
BROADHEATH, NR. MANCHESTER 


LONDON: Regency House, 1-4 ,Warwick Street, W.1. ; 
Telephone: GERrard 4822/3. Telegrams: Pyrometer, Piccy, London. 
GLASGOW: 62, Robertson Street, C.2. \ 


TC eee 
BATH - Telephone: 64558 





Made in ALL METALS, 
Our range of Weaving covers all grades 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
ALD and ARB. approved 





Please write for our Brochure, containing 
useful Technical information. 


PHIPP STREET 

















nanan Bs. LONDON E.C2 
O fe) i 0 O 
° ? O O 
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nae this is no fishy story... 











If all the anglers in the country stood side by side, teliing their 
most enthusiastic stories, the span of their arms still 
could not equal the total feetage of cold drawn seamless 
precision steel tubing produced by REYNOLDS every 
year, to make stronger, lighter, more efficient jobs for a vast 
diversity of industries. There is almost certainly something 
which you too could make better from tubing. 

REYNOLDS have very many years experience in the 
manufacture of cold drawn seamless steel tubing to British, 
Foreign, and private specifications, in sizes up to 3 in. o.d. 

3 S.W.G., and are eager to place this experience at your 
service—drop us a line baited with your problem. 





REYNOLDS 
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Powerful, 
Positive, 
Safe... 


TAYLOR a SUPERHEATERS 
Multiple Dj Naa | FOR LANCASHIRE BOILERS 
iple Disc , 


C L U T & H E ~ | .7 ro Are you interested in getting 
ce x Ss 7 «| See greater efficiency and, at the same 
esiliency, sensitivity, ease of contr 4 - < ha ] > 
and the ability to perform continuous - P time, saving on your fuel costs ? 

If so we invite you to consult us. 


heavy duty without frequent adjust- : 
ment, make Taylor Multiple Disc Sugden Superheaters can be fitted 


wes sing ow eearenmmeahomamaae, Ty oe with full damper control. They 


tool, piant, civiland heavy engineering. \ ‘ ‘ 
Such amenninertoenas “es ry eg are suitable for all industrial 
F uired a powerful, sen- : - 

Heat treatment and total enclosure of sitive and. completely ' Se Hl purposes and can be fitted to all 
all operating parts, positive locking; ee a _ A rf types of Shell boilers. 
si nt adjustment and precisi ductio: . to transmit S \ 

« ovealgnempercottieas tage gag tye Te erica 2 Sugden Superheaters are 
manufacture on modern plant. A sootied in actuating the fs iPr ‘ 

Baer | ly ; of particular value where 


] i if- j j emergency sluice gate on 
Taylor Clutch is a self-contained unit, - wae ; 


easily assembled, quickly fitted and Project. The features mentioned above qualify | |; ‘ auxiliary steam boilers are 
, Taylor Clutches to satisfy such exacting de- He / 
produced to perform many years of a Soames they constitute ae ne an) Mea f used. 


- : ingredients of strength and reliabil he Wd Att dd yo I 
strenuous work ane aan 6 ‘eater’ Celigle Gine Cheah. iy ih ad steel 4, hy 


TAYLOR INDUSTRIAL CLUTCHES| 7. SUGDEN LimiteD 


TROWS UPPER WORKS - CASTLETON - LANCS. MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 7 























. 


Encased transformer for indoor use made to B.S.17! or B.S.794 in 
ratings up to 5 KVA single phase and 20 KVA three phase at 50 cps 








Fully shrouded single phese transformer 
for ratings up to 500 VA at 50 cps. 














\ Sis 
leads to your needs 
ar ae 


in TRANSFORMERS 
Te Hermetically sealed, oil filled, ‘C' cored transformers and 


You can place complete reliance on Westoo! ; 4 . om : chokes to RCL 2/5 for ratings up to 14 KVA ot 50 cps 

transformers which are made and tested in ge 

a modern factory on the most up-to-date 

equipment 

Westool ‘know-how’ on transformer design 

and manufacture is based on experience 

extending over very many vears. They 

specialise in the production of small 

transformers up to 2,000 VA for sealed can 

transformers and 5 KVA single phase 

18 KVA three phase 

Make use of the Westool techni al advisory wenn Pn ll 
and send now for binder of data sheets ‘ “ig Be ond chokes made to 


no standard types ‘ customer's  specifi- 
fanda CY} nee wn cation. 


ST. HELEN'S AUCKLAND, 
CO. DURHAM TRANSFORMERS 


Phone: West Auckland 55! 5. Grams: Solenoid, West Auckland 


























Open type single phase transformers to B.S. 17! 
or B.S. 2214 for ratings up to 5 KVA at 50 cps 





Birmingham Office 7 Newhol! St., Birmingham 3. Telephone: Centra! 390 
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Strict metallurgical control enables varying properties to 


be developed from material of the same nominal analysis. 


Your own problem may perhaps have specific requirements 
which can be met by suitable modification. 


details we will be pleased to give our recommendations. 
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FIRTH 


VICK ERS 


STAINLESS 


STEECQS 


is the only company in Europe to devote its activities exclusively to the development and production of stainless and heat-resisting steel 


SME IEL:D 
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safety f 


tystriex) 


BELLOWS 


including precision barometric 
units, with closely controlled 
spring rate tolerances). 

For use in gas and fluid 
ducting systems for control of 
expansion or contraction, 

and to allow for misalignment. 
Other uses include shaft seals 
and glands. Available in 
stainless stee] and other metals. 





















specify AVICA 
flexible assemblies 





STAINLESS STEEL FLEXIBLE 
PIPE ASSEMBLIES 


For conveying gases and 
corrosive fluids at temperatures 
from —196°C to as high as 
450°C. Available from &” 
up to 4” diameter. 






and components 


Where pressures or temperatures reach unusual extremes and vibration 
may be severe, take no chances—insist on AVICA pipe assemblies and 
components. Tested and proved by 20 years of service and used by 

the U.K.A.E.A. and throughout the nuclear engineering field, 

AVICA products are renowned for absolute dependability. 

Any problem of piping design or installation can safely be entrusted 

to Avica engineers. 





























SYNTHETIC RUBBER FLEXIBLE 
PIPE ASSEMBLIES 


Used to carry petrol, oil, air, 
steam, hydraulic fluids, for 
machine tools, hydraulic 
presses, mining equipment, 
at pressures up to 3,000 p.s.i. 
Size range *%”—2”. 
Temperature range 

40°C to 160°C, 






RIGID TUBE 
COUPLINGS 


With mechanically attached 
V Flange or bolted flange 
connections. No welding. 
No brazing. Leak-proof. 
Pressure tight. Will 
withstand extremes of 
temperature and vibration. 






































SWIVEL PIPE 
COUPLINGS 


To provide rotary or angular 
movement in rigid or flexible 
pipe systems. In pipe sizes 
up to 1” for pressures up 

to 4,000 p.s.i. 





SUPPORT CLAMPS 


To hold piping and electrical 
cables. The rubber cushion 
absorbs vibration, can be 
renewed when worn or 
perished. 






















Tliustrated leaflets describing the full range of AVICA products are 
available on request. Please write for those that interest you 


IGNITION HARNESS 


Electrical wiring protected 
by rigid or flexible conduit 
from heat, oil, moisture 

and vibration. 











Tew, s re) 


AVICA EQUIPMENT LIMITED 
MARK ROAD - HEMEL HEMPSTEAD - HERTS 


Telephone: Boxmoor 4711 - Cables: Avica, Hemel Hempstead 
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BATTERY BOX MOULDING PRESS 


Features of this BIPEL press are 






its large table area, ample daylight, 





long stroke ejector gear, and accuracy 






in operation. Special presses can be 


made to suit customer’s requirements. 





ELECTRICALLY CONTROLLED mmm 


DIE CASTING 
FLASH CLIPPING PRESS 


This entirely new downstroking 30 ton 















BIPEL hydraulic flash clipping press 






has all the advantages of accurate 


semi-automatic operation. It is fast 






and safe to operate. Pressure 





range 10, 20 or 30 tons. 
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BI —the specialist hydraulic engineers 


Write for full details to B.1.P. ENGINEERING LIMITED, STREETLY WORKS, SUTTON COLDFIELD Telephone : Streetly 2411 
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§ Steam raising 
for industry 


Evaporation... 50,000 Ib. /hr. 
Final Steam Pressure 330 p.s.i. 
Final Steam Temperature... 750°F. 


= irae = i 


| 


An example of an installation 
at a Scottish Paper Mill is 
illustrated here. 
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Built to extremely exacting specifications = 
Metrovick Air-Blast Switchgear gives the highest 

standard of performance and reliability under 
the most severe conditions in any part of the world. 


s. 


—— 


METROPOLITAN -VICKERS = 
ELECTRICAL 1D TRAFFORD P lia 


ARK MANCHESTER, 17 
J 


MN MV 

Metrovick are supplying 330 kV Air-Blast Switchgear with a 
breaking capacity of 10,000 MVA to the Snowy Mountains Hydro- 
Electric Authority and the Electricity Commission of New South 


Wales. The photograph shows one phase of a 330 kV breaker 
prepared for tests, resulting in the granting of AST A certificate 3946. 


METROVICK Ai-Blast Switchgear 


An A.E.1. Company 





F/A 903 
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/ Fabrication? ~~~ 
take my advice — 
see Spencers! / 


mee 
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“* Quite frankly, you'll find Spencers hard to 
beat when it comes to special fabrications—be 
they in mild or stainless steel, or light alloys. 


‘* Spencers have a breadth of experience which 
gives them a versatility and flexibility which is 
mighty useful to such as you and me. You see, 
a problem solved for a customer in one field 
often helps the solution of a quite different 
problem in some other direction. 


** No matter what fabrication problem we've 
had, somehow Spencers have always come up 
with the answer. Can you wonder | advise 
you to get in touch with them ? Believe me, a 
job done by Spencers is a job well done ! *’ 








cuBe WASTE 
OUTLET OVTLET 


S P E N ' E R & S 0 N S Typical of the scope of our service to industry is this Cube or Pellet Cooler used 


in the preparation of animal foods. 

Hot, wet and steamy from the mixing, the pellets are cooled by currents of air 
drawn through the mass into the central cavity which is evacuated by a large extractor 
fan. A feed gate and perforated reciprocating bed control the delivery of the finished 


Fabrications in Steel and light Alloys peliets 


(MARKET HARBOROUGH) LTD. 


SPENCER & SONS (Market Harborough) LTD. - GREAT BOWDEN ROAD - MARKET HARBOROUGH - TELEPHONE 2651/2 








| CABLE DRAG CHAINS Machine Tools, 


Cranes, 

Welding Machines, 
Loading Bridges, 
Forging Machines, 
Rolling Trains, 
Fork Lift Trucks, 
Power Presses, etc. 





all over the world for... 











reliable — 
accident - proof — 
space-saving 


Sole Agents for 
British Isles :— 


BOURTON, 
Nr. RUGBY. 


Tel. : Marton 276, 






KABELSCHLEPP 


M H 
SIEGEN/WESTFALEN 
Hagener Strole 61 . Posttach 384 - Rut 22248/49 
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DRAFTING 


MAGHINES 
AND 


DRAWING 
TABLES 


ists drawing 
table fitted 
with Isis 
drafting machine 


ISIS Drafting Machines are now 
fitted with improved Protractor 
heads, the special features are fully 
explained in our ISIS catalogue, 
which will be gladly sent on 
request. The ISIS Drawing Tables 
are in complete balance at any 
height or inclination of the board 


Isis studio drafting 
machine on Isis 
tubular stand. This 
is a light-weight 
precision machine 
for smaller sized 
boards up to 42°x 29”. 


DRAWING OFFICE SUPPLIES AND EQUIPMENT 


36 & 41 QUEENS ROAD, COVENTRY 
We are distributors of Drawing Instruments of quality 


ARISTO 


slide rules of precision 





Isis drawing 
table fitted with 
parallel motion 
straight edge. 


Grams ; ‘ISIS Coventry. Tel : Cov. 62058-9, 
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KnitMesh is a mesh structure of asymmetrical interlocking 
loops, knitted from metals or plastics. 

KnitMesh is made in many combinations of interstice size, wire 
diameters and materials. 

The basic mesh can be crimped or folded in a variety of pitches, 
depths and patterns, which can be used, open or compressed 
into suitable sizes and shapes. 

A wide range of unusual combinations of properties—physical, 
chemical and electrical—can therefore be achieved. 


HERE ARE FOUR EXAMPLES OF THE MANY WAYS 
IN WHICH KNITMESH IS NOW BEING USED. 





KnitMesh 

Demisters 

and Separators. 
KnitMesh enables a high 
percentage of free volume 


to be obtained in com- | 


bination with a large 
surface area. 

Removal efficiency is 99 
to 100 per cent. 


KnitMesh 
Electronic R.F. Shields. 


The compressibility and 
resilience of KnitMesh 
weather - strips, gaskets 
and spindle glands ensure 
good contact even when 
there are surface inequal- 
ities. No special machin- 
ing is therefore required 
for a perfect shield. 


—Vvesser 
KnitMesh o es } 








KnitMesh 
Valve jackets. 


The combination of large 
surface area and resili- 
ency produces a valve 
jacket which protects 
against vibration and has 
excellent heat exchange 
roperties. 

It also acts as an RF. 
Shield. 


KnitMesh 

Air Intake Filters. 
Whether compressea or 
open, KnitMesh provides 
an even density with an 
even calculable perform- 
ance. 

Because of the resiliency 
of KnitMesh filters, they 
can be made to fit a con- 
tainer of any shape. 


KnitMesh has great possibilities. We will gladly co-operate 
in the development of new applications. 





DREDGING PLANTT BPinersions "ins 


PATENT CUTTER 


HOPPER 


Capabilities. 


DREDGERS, PATENT DIPPER DREDGERS, 


BUCKET DREDGERS, GOLD & TIN RECOVERY DREDGERS, FLOATING CRANES 


Hopper Barges 

Screw Steamers, 

Side and Stern 

Paddle Wheel 

Steamers, Tugs, 
etc. 


New Buckets, 
Links, Pins, 
Gearing etc., 
supplied for 
existing 
Dredgers 





é&yard oil-fired Steam Dipper Dredger, built for the Greek Government. Output 255 cubic yards of 
cobbles and boulders per hour dumped to a radius of 90 feet and a clear height of 30 feet. 


FLEMING « FERGUSON L™ 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. 
London Office: 54-62 REGENT STREET, W.x. 


MM MMMM MVM MMMM MMM MMM ATIVE MINN WNT) 


Tel. Add.: “ Phenix Paisley.” 
Phone Regent 6247 


Phone: Paisley 4121. 


Crane Steamer M.O.W.T.8 built for Ministry of War Transport. Di r 
173 feet by 57 feet by 12 feet 6 inches Load : 60 tons at eb tess ved vi 
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SPECIAL MACHINES AND PROTOTYPES 
ARE OUR SPECIALITY 






PRODUCTION and GENERAL 
MACHINING of CASTINGS 
and FORGINGS to 3 ft. Dia. 


Photograph by courtesy 
of British Timken Led. 






LET US QUOTE YOU.. 


G. H. WHITEHOUSE & SON LTD. 


THE ENGINEERS | 











Horseley Heath, Tipton, Staffs. Telephone Tipton 1145 















LOCOMOTIVES 
WANTED ? 


Bagnall Locomotives are responsible for 


Uf 
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the transportation of people and goods, 
throughout the world. They are designed 
and constructed for long service and the 
built-in craftsmanship becomes more 
apparent the longer they are in use. 
Remember ... if you need locomotives, 
your requirements can best be met from 
the Bagnall range. 


DIESEL MECHANICAL 
DIESEL HYDRAULIC ° 
DIESEL ELECTRIC ° 
STEAM * FIRELESS 


Vi ‘ : 

W. G. BAGNALL LTD vonnall BUILD THEM: 
STAFFORD 

Telephone : Stafford 321/322. Telegrams : Bagnall Stafford 





dmBi | 38 
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leads the 
field in 
derrick 


crane design 


Wherever there’s engineering progress you'll find Henderson 
Derrick Cranes. The new Henderson Derrick cranes feature 
unit construction, enclosed gears, ball and roller bearings. Erection 
and dismantling is faster, control easier, vision better, running 


smoother and maintenance lower — items which add 























JOHN M HENDERSON & CO LTD +: KING’S WORKS +: ABERDEEN - SCOTLAND 
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Moulded Profiled Conveyor 
Belting 


LIFTS RAW MATERIALS 
AND PACKAGED 6000S 
AT THE STEEPEST 
PRACTICABLE ANGLES 


(Left) SCOOPTOP Profile ideal 
for steep handling of most 
loose bulk materials 


The EASY GRIP profile is equally suitable for paper 
bags and cartons as the SCOOPTOP is for loose bulk 
materials. Where an endless belt can be used it is 
strongly recommended that the SCOOPTOP type be 
made endless at Factory Other special profiled types 
available for special purposes. Write for illustrated 
leaflet and full particulars to 


m”AM.P.A. Belting, 


BILLESDON, LEICESTER 
Telephone: Billesdon 26! 


LONDON: 39 WINDSOR HOUSE, 
4 VICTORIA STREET, S.W.I. Tel: ABBey 6085 


DIAGONAL PROFILE EASY GRIP PROFILE 


This T. & T. VANGUARD Portable Belt Conveyor 


has a full 18’ wide belt . . . and many other features 
normally associated with conveyors costing twice as much. 


It is a triumph of careful design, of carefully planned 
production and very high grade materials and com- 
ponents which have been thoroughly tested and which 
will give many years’ reliable service. A glutton 
for work at almost a pre-war price 


Write for leaflet E, or ask for a technical re- 
presentative to call and discuss your handling 
requirements without obligation. 


T. & T. WORKS LTD. 


*BILLESDON, LEICESTER 


Telephone: Billesdon 261 Telegrams: ‘Conveyor’, 
Leicester. London Office: Windsor House, 
4 Victoria Street, $.W.!. Telephone: Abbey 6085 


All corresbondence to Head Office at Billesdon, Leicester. 
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BROTHERHOOD 


VERTICAL AND HORIZONTAL 


STEAM TURBINES 


Wide range — all types. 
Over 50 years’ experience. 
Scores in hand— 
thousands in service. 


BROTHERHOOD 
VERTICAL AND HORIZONTAL 


COMPRESSORS 


Air, Gas and Refrigerating 
The widest range in the British 
Empire—made to suit your 
requirements. 

Thousands in service. 


BROTHERHOOD 


GENERATING SETS 


Turbine driven up to 11,000 KW. 
Engine driven up to 340 KW. 
Many in hand, hundreds in 
service. 


BROTHERHOOD 


COOLING TOWERS 


Nearly 50 years’ experience. 


also Manufacturers of all kinds of 
PLANT TO CUSTOMERS’ OWN DESIGNS 


WHY NOT SEND YOUR PROBLEMS TO US? 


We shall be pleased to investigate them confidentially 
without commitment 


/yBROTHERHOOD 


OMPRES RE P¢( WER LANT SPEC 
































RE OO TERM ET SS ERNST 


BUSINESSES and PREMISES - TENDERS 


THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
PATENTS - BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 


inch Rate. 48/- single column inch and pro rata. 
Ab ped (i.2., not on a pro rata basis) for advertisements of }-page 


There are redu 


12 lines to 1 inch. 


(12 column inches) and upwards, e.g. ¢-page £25 10s. $-page £48. Full page £90. 
Series Discounts. For advertisements 1 inch and upwards. 6 insertions 5%. 13 insertions 10%. 26 insertions 15%. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and Illustrated Sty! 


es. The minimum size for a Displayed advertisement is 3 inches single column, 
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AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


inch Rate. 


42/- per single column inch and pro rato. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page. 
(12 column inches) and upwards, e.g. j-page £22. 4-page £41 10s. Full page £78. 


the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 2/- which includes forwarding of replies. 
co Dates. ‘‘ Run-on "’ and “* Semi-displayed "’ advertisements by noon Tuesday for publication on Friday same week. ‘‘ Displayed "’ and “‘ illustrated "’ advertisements by noon 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be eddrewed to>—Classified Advertisement Dept., “‘ The Engineer ”’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENcral 6565 


for an illustrated advertisement it is a }-page (12 column inches). 





PUBLIC APPOINTMENTS 
UNIVERSITY OF NEW SOUTH 
WALES 


AUSTRALIA 
SENIOR LECTURER, 
LECTURER IN HIGHWAY ENGINEERING 


The University invites applications from civil 
engineers for the position of SENIOR LECTURER) 
LECTURER, School of Highway Engineering. 

Salary : Senior Lecturer, £A2216 range £A2566 
per annum. 

Lecturer : £A1516 range £A2116 per annum. 

Commencing salary according to qualifications 
and experience. 

Applicants should possess a degree of high stand- 
ing in Civil Engineering and should have good 
experience in general civil engineering. Corporate 
membership of the Institution of Civil Engineers 
will be an advantage and some previous research 
experience is desirable ; 

Knowledge of one or more of the following 
subjects will be an advantage: soil mechanics, 
town planning, land drainage, quarrying, structural 
engineering and bridge design, reinforced concrete 
and prestressed concrete, road location and design, 
road construction and maintenance, bituminous 
construction and design of bituminous muxtures, 
properties of materials, specifications, quantities 
and contract documents 

Successful applicant will be attached to the newly 
established School of Highway Engineering and will 
jecture at post-graduate levels and participate in 
research programmes 

Subject to passing a medical examination, the 
appointee will be eligible to contribute to the State 
Superannuation Fund. 

irst class ship fare to Sydney of appointee and 
his family wili be paid 

Four copies of applications, including the names 
of two referees, should be lodged with the Agent 
General for New South Wales, 56, Strand, London, 
W.C.2, and a copy of the application should be 
forwarded by airmail in an envelope marked 
* University Appointment” to the Bursar, Univer- 
sity of New South Wales, Box 1, Post Office, Ken- 
sington, New South Wales, Australia, not later than 
Sth July, 1959. E5970 


NOTTINGHAMSHIRE COUNTY 
COUNCIL EDUCATION 
COMMITTEE 





WOODWORK AND METALWORK 
TEACHERS 


If you are interested in becoming a full-time 
TEACHER OF HANDICRAFTS and hold one of 
the following qualifications in a Woodwork or 
Metalwork subject 
(a) Higher Nationa! 

industrial experience ; 

(b) Higher National Certificate plus two years 
industrial experience ; or . 

(c) Full Technological Certificate of the City and 
Guilds of London Institute, plus five years 
industrial experience, 

write to the undersigned for further particulars of a 

proposed short training scheme as a qualified teacher 

on full pay. Basic salary scale, £498 15s. to £945 
per annum ; industrial experience recognised for 
starting point on scale. School posts arranged for 

om applicants . 

Applications of previous candidates will auto- 


matically be brought forward for consideration 
— J. EDWARD MASON, 


Director of Education (Reference T.S.) 
Education Department, 
County Hall, 
West Bridgford, 
Nottingham. 


KENT EDUCATION COMMITTEE 


NORTH-WEST KENT COLLEGE OF 
TECHNOLOGY 
MECHANICAL ENGINEERING 
DEPARTMENT 


ASSISTANT (GRADE 8) 

SSISTANT (GRADE B) required to teach 
Workshop Technology in the Nationa! Certificate 
course and City and Guilds course in Machine 
Shop Engineering. New, well equipped laboratories. 
Salary £450 by £25 to £1025, plus $ per cent. Form 
of application and further details may be obtained 
from the Principal at the College, Miskin Road, 
Dartford. E5966 


Diploma plus two years’ 


E6017 





PUBLIC APPOINTMENTS 


HERTFORDSHIRE COUNTY 
COUNCIL 


HATFIELD TECHNICAL COLLEGE 


Principal : Dr. W. A. J. CHAPMAN, M.Sc. (Eng.) 
M.1.Mech.E., M.1.P.E 


APPOINTMENTS 


Applications are invited for the following appoint- 
ments in the Department of Aeronautical and 
Mechanical Design, to commence Ist September, 
1959, or as soon as possible thereafter. The work 
of the Department covers Degree, Diploma and 
National Certificate work in Mechanical, Aero- 
nautical and Civil Engineering. 

Ref. A/M.1. LECTURER IN CIVIL/MECHANI- 
CAL ENGINEERING, with specialisation in 
Theory and Design of Structures. 

Applicants should be of Graduate or equivalent 
standard, with appropriate industrial, teaching or 
research experience. It is hoped to appoint a man 
with sound engineering background who can lecture 
in Theory of Structures to a high standard and 
organise associated laboratory work. 

Ref. A/M.2 LECTURERS IN MECHANICAL 
AND AERONAUTICAL ENGINEERING (2 
vacancies) 

Applicants should be of Graduate or equivalent 
standard, with sound industrial, teaching or research 
experience. Specialisation could be offered in the 
subjects of Strength and Properties of Materials, 
Metallurgy, Theory of Aircraft Structures or Aero- 
dynamics 
Ref. A/M.3 ASSISTANTS, Grade B, IN MECHA- 

NICAL or AERONAUTICAL ENGINEERING 

(2 vacancies). 

These posts afford an opportunity for young 
engineers with a sound training to enter the teaching 
profession. One of the persons appointed will be 
required to devote some time to the teaching of 
Engineering Drawing. 

Salaries : Posts A/M.I and 2, £1260 by £31 10s. to 
£1417 10s. 

Post A/M.3, £682 10s. by £26 5s. to £1076 S5s., 

plus additions for qualifications and training. 

Further details and application instructions 
obtainable from the Registrar, Hatfield Technical 
College, Roe Green, Hatfield, Herts, to whom 
applications should be returned as soon as — 

56 





UNIVERSITY OF LEEDS 


DEPARTMENT OF CIVIL ENGINEERING 


TWO LECTURESHIPS 


Applications are invited for TWO LECTURE- 
SHIPS in the Department of Civil Engineering, at 
salaries on the scale £900 by £50 to £1350 (efficiency 
bar) by £75 to £1650 a year. For one post practical 
experience in Surveying is essential and some 
experience in Highway Engineering is desirable. 
Fer the other post a specialised knowledge of shell! 
structures is essential and an interest in Architectural 
Engineering is desirable. Applications (three 
copies) stating date of birth, qualifications and 
experience, together with the names of three referees. 
should reach the Registrar, The University, Leeds, 2 
(from whom further particulars may be obtained) 
not later than 20th June, 1959 ES 





LOUGHBOROUGH COLLEGE OF 
TECHNOLOGY, 
LEICESTERSHIRE 


SENIOR LECTURER AND LECTURER 


Applications are invited from professionally 
qualified Mechanical Engineers for the following 
positions in the Department of Mechanical Engineer- 
ing. Applicants should have had industrial or 
research experience and, preferably, possess a Univer- 
sity Degree 
SENIOR LECTURER.—Experience in teaching 

Engineering Design or Thermodynamics or Fluid 

Mechanics desirable. Salary: £1417 10s. by 

£52 10s, to £1627 10s. per annum. 
LECTURER.—Experience in Engineering Design 

or Fluid Mechanics desirable. Salary: £1260 
by £31 10s. to £1417 10s. per annum. 

Application forms and further information may be 
obtained from The Registrar. (In reply, please 
quote 8/C.) E6010 


PUBLIC APPOINTMENTS 


MUNICIPAL BOARD OF 
MOMBASA 


APPOINTMENT OF ASSISTANT 
ENGINEER 


Applications are invited for the appointment of 
ASSISTANT ENGINEER in the office of the Muni- 
cipal Engineer. Candidates should be Corporate 
members of the Institution of Civil Engineers or of 
the Institution of Municipal Engineers, between the 
ages of 25 and 35 years, and have had experience in 
the design, construction and maintenance of all classes 
of roads ; knowledge and experience of water supply 
and sewerage would be an advantage 

Salary scale £1457 by £53 to £1828 per annum 
The successful applicant will enter the salary scale 
at the point appropriate to his experience. Housing 
at 10 per cent. of salary or house allowance in lieu in 
accordance with the Board's Regulations. Super- 
annuation scheme requiring contribution of 9 per 
cent. of salary with pension constant of 1/50th for 
each completed year of contributory service. Retiring 
age 55 years. Three-four year tour of service with 
six months’ leave on full salary with passages in 
accordance with the Board’s Regulations. 

Three—four periods of local leave of 21 days during 
atour. Passages on appointment in accordance with 
the Board's Dapiledions and half salary during 
voyage. Medical attention for the officer is provided 
in accordance with the Board’s Regulations 

Applications in writing, stating date and place of 
birth, details of qualifications and experience, the 
date applicant could assume duty, copies of three 
recent testimonials, should be addressed to the Town 
Clerk, P.O. Box 440, Mombasa, Kenya, so as to 
arrive not later than 15th June, 1959 

Canvassing will disqualify. £6002 





COUNTY BOROUGH OF 
SUNDERLAND 


ENGINEERING ASSISTANT 
(HEATING AND VENTILATION) 


Applications are invited for the post of ENGIN- 
EERING ASSISTANT (HEATING AND VENTI- 
LATION) in the Borough Engineer and Surveyor’s 
Department. Salary scale A.P.T. Grade II (£765 to 
£880). 

Applicants should have passed Section A or 
Joint Part I of the examination of the Institution of 
Mechanical Engineers or Heating and Ventilation 
Engineers, or hold equivalent qualifications and 
have experience of heating and ventilation plants 
for all types of buildings. Preference will be given 
to applicants with practical experience in the efficient 
operation and maintenance of fully automatic and 
manually-operated boiler installations 

The appointment will be subject to the provisions 
of the Local Government Superannuation Acts and 
to the passing of a medical examination. 

Applications giving full particulars, qualifications, 
experience, age, present and previous appointments, 
accompanied by copies of not more than three recent 
testimonials should be addressed to me and reach 
my office, Town Hall, not later than 10th June, 1959. 

G. S. McINTIRE, 


E5969 Town Clerk. 


LIVERPOOL REGIONAL HOSPITAL 
BOARD 


SENIOR ASSISTANT ENGINEER 
(MECHANICAL) 





SENIOR ASSISTANT ENGINEER (MECHA- 
NICAL) required on the staff of the Regional 
Engineer’s Division of the Board’s Headquarters. 

Applicants should be Corporate Members of the 
Institution of Mechanical Engineers, with a wide 
experience in the design and operation of all kinds 
of heating, hot water and ventilating systems as 
applied to hospitals or other similar type of build- 
ings. Experience in the preparation of drawings, 
specifications, estimating and supervision of contracts 
also necessary. 

Commencing salary : 
to £1245 per annum. 

Applications, stating age, qualifications, experience, 
present and previous posts, together with names and 
addresses of three referees (two technical), to reach 
me at 55, Castle Street, Liverpool, 2, by 29th June, 


1959. 
VINCENT COLLINGE, 
E5923 § ary to the Board 


£1050 by £30 (3) by £35 (3) 


PUBLIC APPOINTMENTS 


ROYAL NAVAL SCIENTIFIC 
SERVICE 


SENIOR SCIENTIFIC OFFICERS AND 
SCIENTIFIC OFFICERS 


Vacancies for SENIOR SCIENTIFIC OFFICERS 
and SCTENTIFIC OFFICERS in following localities : 

_LONDON AREA: MECHANICAL ENGI- 
NEER with sound knowledge of basic principles of 
thermo and fluid dynamics, to carry out research 
programme in a particular field of applied hydro- 
dynamics. Experience in modern methods of 
design and research on axial flow compressors, 
turbines or pumps an advantage. MECHANICAL 
ENGINEER for work on propulsion problems. 
APPLIED MATHEMATICIAN for research of 
basic nature on stability of underwater vehicles : 
knowledge of theoretical hydrodynamics and theory 
of control systems an advantage. APPLIED 
MATHEMATICIAN or THEORETICAL PHYSI- 
CISTS for acoustic analysis. ELECTRONIC 
PHYSICISTS for data handling and analysis prob- 
lems. PHYSICIST interested in operator perfor- 
mance. CLASSICAL PHYSICISTS. 

BALDOCK : PHYSICISTS or APPLIED 
MATHEMATICIANS for research in Metal or 
Quantum Physics. 

PORTSMOUTH : ELECTRONIC ENGINEERS 
for research on analogue computers and transistor 
circuits. ELECTRICAL ENGINEERS for research 
on small rotating electrical machinery. PHYSI- 
CISTS—for Hy systems and instrumentation. 
ELECTRO-MECHANICAL ENGINEERS — for 
work on servo-mechanisms. 

PORTLAND : PHYSICISTS or APPLIED 
MATHEMATICIANS for research on underwater 
acoustics. ELECTRONIC PHYSICISTS, ELEC- 
TRONIC ENGINEERS—for design work. PHYSI- 
CAL CHEMISTS. 

POOLE : CHEMICAL ENGINEERS. CHEM- 
ISTS for work on rubber technology. 

ROSYTH : PHYSICISTS (Electronic). 

Candidates must normally be natural born British 
subjects of natural born British parents, with First 
or Second-Class Hons. Degrees. S.S.O.s must have 
had three years’ post-graduate experience and be not 
less than 26 years of age. Salaries: (men) S.S.O., 
£1233-£1460 ; S.O., £655-£1150 (London), some- 
what lower in provinces. Appointments unestab- 
lished (with F.S.S.U. benefits), but opportunities 
may occur for those between ages of 21 and 32 to 
compete for established posts. 

Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1 
(quote A.220/9A). E5866 





THURROCK URBAN DISTRICT 
COUNCIL 


ENGINEER AND SURVEYOR’S 
DEPARTMENT 


ENGINEERING ASSISTANT 


Thurrock Urban District Council (Engineer and 
Surveyor’s Department) require ENGINEERING 
ASSISTANT. Salary within A.P.T. I/II: £610 
£880 per annum. Candidates should have completed 
their training in a Municipal or Civil Engineer’s 
Office and have had some subsequent experience 
Appointment pensionable. 

Applications, stating age, qualifications and 
experience, and quoting three referees, to Clerk of 
the Council, Council Offices, Grays, Essex. by 
23rd June, 1959. Canvassing disqualifies, Relation- 
ship with Members or Senior Officers of the Council 
must be disclosed. E6016 








HERTFORDSHIRE COUNTY 
COUNCIL 


ENGINEERING INSPECTOR (HEATING) 


ENGINEERING INSPECTOR f i 
cdeiad. (HEATING) 
Salary : £715 to £775 per annum. Car allowance 
Duties include inspecting and checking heating and 
= gg in schools and other Count 
uildings. nowledge of oil and j “i 
rte ane c a automatic stoker 
Applications, giving details of e es 
names of two referees, to County hediiten Coe 
Hall, Hertford, Herts, by the 19th June. 1956. 
E6011 
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PUBLIC APPOINTMENTS 








Elementary Practical 
Hydraulics of Flow in Pipes 


A TEXT AND REFERENCE BOOK FOR 
ENGINEERS AND DRAUGHTSMEN 


C. T. B. Donkin 


This book is planned as a combination of textbook and 
handbook; as a help and guide to those responsible for the 
design, layout, installation and operation of the supply, dis- 
tribution, and circulating systems of liquids. 21s net 


Oxford Library of the 


Physical Sciences 
Expansion Machines for Low 
Temperature Processes 

S. C. Collins and R. L. Cannaday 


Illustrated 12s 6d net 


Statistical Theory of Irreversible 
Processes 


R. Eisenschitz 
8s 6d net 


OXFORD UNIVERSITY PRESS 
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A complete library 
in two volumes..”’ 


KEMPE’S 


Engineers Year-Book 


Edited under the direction of the Editor of “The Engineer"’ 


1959 (64th Edition) 
82/6 (plus postage 2/6) 


+ 3,000 pages covering modern theory and practice 
in all branches of engineering. No other single 
publication devoted to engineering covers a com- 
parable range of subjects so concisely. 


ORDER YOUR COPY NOW 


Obtainable direct from the publishers or through your local booksellers 


Kempe’s Engineers Year Book 
28 Essex Street, Strand, London, W.C.2 


Telephone: Central 6565 














tion of water undertakings 


other paid employment. 


50, Sheepcote Street, 
Birmingham, 15. 





THE SOUTH STAFFORDSHIRE WATERWORKS COMPANY 
APPOINTMENT OF DEPUTY ENGINEER-IN-CHIEF 


Applications are invited for the position of Deputy Engineer-in-Chief to the 
Company which will become vacant at the end of this year. 

Candidates must be Corporate Members of the Institutions of Civil Engineers 
and Water Engineers and must have had considerable experience in the design, 
construction and maintenance of water works and administration and organisa- 


The commencing salary will be £2500 per annum and the successful candidate 
will be required to commence duties with the Company as early as possible. He 
will be required to devote the whole of his time to the service of the Company 
and will not be permitted to engage directly or indirectly in private practice or 


The successful candidate will be required to join the Company’s Super- 
annuation Scheme. Consideration will be given to past service. 

Applications, giving details of age, education, training, technical qualifica- 
tions and experience, together with the names and addresses of three referees, 
should reach the undersigned not later than 17th June, 1959. 


R. A. ROBERTSON, 
B.Sc., M.L.C.E., 
Engineer-in-Chief. 


E60" 





BRITISH TRANSPORT DOCKS 


CHIEF DOCKS ENGINEER’S DEPARTMENT 
(HUMBER PORTS), HULL 


ENGINEERING ASSISTANT 


British Transport Docks invite applications for 
the position of ENGINEERING ASSISTANT in 
the Chief Docks Engineer’s Department (Humber 
Ports), Hull. 

Applicants must be qualified in reinforced concrete 
design and have experience in preparing contract 
drawings and bills of quantities; experience of 
dock and harbour structures an advantage. Cor- 
porate Membership of the Institution of Civil 
Engineers or of the Institution of Structural Engineers 
desirable. Commencing salary £1045 per annum, 
contributory superannuation scheme and certain 
rail travel facilities. 

Applications, giving age, experience and present 
position, should be forwarded to: Staff and Estab- 
lishment Officer, British Transport Docks, 163, 
Euston Road, London, N.W.1, to arrive not later 
than Monday, 22nd June, 1959. E5972 








MINISTRY OF SUPPLY 


LONDON 





TECHNICIAN 


Ministry of Supply require TECHNICIAN in 
London for procurement and production planning 
of fabricated steelwork, temporary buildings, steel 
and timber-framed hutting, and portable lifting 
equipment. Qualifications : recognised engineering 
apprenticeship or equivalent training in appropriate 
trade : H.N.C. or equivalent qualification desirable ; 
knowledge mechanical or structural engineering 
essential : experience in construction of steel and 
timber-framed buildings, ability to take out quantities 
off drawings an advantage. Salary £1065--£1300 p.a. 
Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1, 
quoting E.245/9A. E6000 








TENDERS 











BOROUGH OF KING’S LYNN 


GAYWOOD OUTFALL PUMPING 
STATION 


TENDERS are invited for the SUPPLY and 
ERECTION at the above Pumping Station of 
Three Sets of Electrically Driven Vertical Centrifugal 
Pumps with ancillary equipment. 

Copies of the Specification, Form of Tender and 
Drawing may be obtained from the office of Mr. 
H. G. Ridler, M.I.Mun.E., Borough Engineer, 17, 
Queen Street, King’s Lynn, upon payment of a 
deposit of £2 2s. which will be refunded on receipt 
of a bona fide tender. 

Tenders must be returned to the undersigned, in 
the envelope provided, not later than noon on 
Wednesday, Ist July, 1959. 

The Corporation does not bind itself to accept 
the lowest or any tender. 

E. W. GOCHER, 


Town Clerk. 
Town Hall, 
King’s Lynn. E5899 





FYLDE WATER BOARD 


SLUDGE FREEZING AND 
HYDRO-ELECTRIC PLANT 
TENDERS are invited from experienced specialist 
contractors for DESIGN, SUPPLY and ERECTION 
at Stocks Reservoir of the following :-— 
(a) REFRIGERATION PLANT, to deal with 
2400 gallons of sludge per day. 
(b) 24in. diameter IMPULSE WHEEL, with 
GEARBOX. 
(c) 75kW. ASYNCHRONOUS GENERATOR 
and CONTROL PANEL. 
(d) 40kW. MERCURY ARC RECTIFIER. 
(e) DISTRIBUTION CABLEWORK 
(f) A.C. SWITCH PANEL. 


Further particulars from Engineer to the Board, 


Sefton Street, Blackpool. 
Tender forms to be returned by 14th July, 1959. 
£5998 





ALL SAINTS HOSPITAL, 
BIRMINGHAM, 18 


Applications are invited for the position of 


SUPERINTENDENT 
ENGINEER 


to this hospital group which consists of the 
main hospital and three ancillary units. 

Applicants must have pa an exami- 
nation in “es technology and hold 
one of the following qualifications or an 
coulveont qualification approved by the 
Minister : 

Ministry of Transport and Civil Aviation 
(ex Board of Trade) First class certificate of 
Competency in Marine Engineering. Ministry 
of Transport and Civil Aviation Certificate 
of Service as First Class Engineer. 

City and Guilds full technological Certi- 
ficate in Plant Engineering (First Class). 

Salary : £890 by £25 (2) by £30 (1) by 
£35 (1) by £40 (1) to £1045. 

This appointment is subject to medical 
examination. Applications together with 
names and addresses of three referees to be 
endorsed “ Superintendent Engineer’ and 
oe - the GROUP SECRETARY imme- 

iately. 























E6006 
TENDERS 
WATFORD RURAL DISTRICT 
COUNCIL 


SEWERAGE—TOMS LANE AND 
BEDMOND, ABBOTS LANGLEY 


TENDERS are invited for the CONSTRUCTION 
of approximately 2180 linear yards of 6 inch $S.G.W 
SEWER and 1730 linear yards of 9 inch S.G.W. 
SEWER in Toms Lane and part of the village of 
Bedmond, Abbots Langley, and 420 linear yards of 
15 inch dia. CONCRETE SEWER in Station Road 
(adjoining Toms Lane), with 5$ brick Manholes. 

General conditions of contract, specification, 
bills of quantities and drawings may be obtained 
from the Council’s Consulting Engineers, Messrs. 
J. D. and D. M. Watson, MM.LC.E., 67, Tufton 
Street, Westminster, S.W.1, on or after Friday, 
19th June, 1959, on payment of five guineas deposit, 
refundable only to contractors who submit bona fide 
Tenders and/or return all documents and drawings 
on or before the last day for receipt of Tenders. 
Cheques should be made payable to Watford Rural 
District Council. 

The Council does not bind itself to accept the 
lowest or any Tender. 

_Tenders must be enclosed in the envelopes pro- 
vided, endorsed “ Tender for Sewerage—Toms Lane 
and Bedmond,” and delivered to the undersigned by 
noon on Friday, 17th July, 1959. 

S. A. NICHOLSON, 

Wynyard ome, Clerk to the Council 


a: 4 
atford, Herts. E6014 








EDUCATIONAL 











COLLEGE OF AERONAUTICS 


ONE-YEAR POST-GRADUATE COURSE IN 
CONTROL ENGINEERING, 1959-60 


Applications are invited for the ONE-YEAR 
COURSE in CONTROL ENGINEERING which 
begins on Sth , 1959. Prospective students 
must be of Graduate status in an a; te branch 
of Science or Engineering and, preferably, have had 
practical experience in industry or an establishment. 
_ The purpose of the Course is to give instruction 
in the techniques employed in Contro! Engineering 
as applied in a wide range of industries. Students 
—— to do so may oem te applications of 
con » 

Further information and forms of lication may 
be obtained from: The Warden, College of 
Aeronautics, Cranfield, Bletchley, Bucks. £5722 


Classified Advts, continued on page 94 
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EDUCATIONAL 


COLLEGE OF AERONAUTICS 


ee 


ONE-YEAR POST-GRADUATE COURSE IN 
FLUID MECHANICS, 1959-1960 


_—_ 


Post ~Graduate COURSE in “ FLUID 
” will be held at the College ous 
and Summer terms the 


The course is intended for students wishing to 
acquire a — ge Bl fluid mechanics at an 
advanced ievei on Sy specialising in 
aeronautics. Applicants must be Graduates in a 
branch of science or engineering and have had 
— experience in one of the subjects covered 

the course. 

The content of the course includes the general 
ane of fluid flow at subsonic, supersonic and 

hypersonic speeds, high temperature gas dynamics 
and bh project work, experimental 
facilities and techniques and specialised aspects of 
ship ee (including cavity flows, behaviour 
of ships sea and high-powered ship propulsion) 
Saud neptinansion at 

Further information and forms of application may 
be obtained from the Warden, College of 
Aeronautics, Cranfield, Bletchley, Bucks. E56848 





AUTOMATION.—AUTHORITATIVE 
COURSES are now available in Digital and Analogue 
Computer Technology, Applied Electronics, Data 
Processing and Instrumentation up to professional 
level by home study. Individual enrolment or indus- 
— group scheme enrolments accepted. Syliabuses 
prospectus sent on request.——-Write (Dept. S.E.8), 
Ey MI. peng poe mag of | aematnemee College House, 
Kensington, London, W.8. El4S £ 


A.M.A.MECH.E., B.Sc. City and Guilds, &c. 
Guarantee Postal Courses for all Exams, and Tech- 
nical Divisions from Elementary to Degree standard 
including Te — Approximately 
95 per ay Eos successes. prospectus free 
on ong _ Ma, 7 ), 29, ware wy 
London, W. Ell4e 





tical and theoretical 
industrial applications, 
Guaranteed coaching for 
at home 


ELECTRONICS, covering 
aspects, basic principles, 
electronic ratus, . 
Bri... R.E., City and Guilds, &c. Stud 
under under highly ualified tutors.-—Write for free boo! 
ant Cosvempentoane Schools, 71, Kingsway 
(Dest 4 446A), London, W.C.2 EIS7 £ 





SITUATIONS VACANT 











APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS, OF THEIR TESTI- 
MONTALS UNLESS OTHERWISE REQUESTED. 


ASSISTANT DESIGNER REQUIRED. An 
outstanding opportunity occurs for a man to join 
an expanding design office of a medium-sized engi- 
neering company, situated in the East Midlands 
The successful applicant would be engaged on 
interesting and varied work concerned with the design 
of steam turbines and centrifugal pumps. Man with 
previous ex preferred, but applicant with 
theoretical background only would be considered. 

Write immediately for interview, giving full particu- 
lars of past experience, to The General — ¥ 
J. P. Hall and Sons, Ltd., Peterborough E595 


ASSISTANT ENGINEER required for tube 
manufacturing concern near Leicester, Age range 
23/24. Candidates should preferably have an elec- 
trical background, although this is not absolutely 
essential, and minimum qualifications required are 
Higher Nationa! Certificate or University Degree. 
The successful applicant will be responsible for new 
inStaliations and the development of existing plant 
This is an interesting opportunity for a young man 
who wishes to widen his experience in a progressive 
and stable industry.—Applications, giving full details 
of ¢ qualifications and salary required, 
thou be addressed to the Chief Engineer, TUBES, 
LTD., Desford Lane, Kirby Muxloe, Nr. Leicester 
ES968 a 


BRITISH OXYGEN GASES 
require a 


DEVELOPMENT ENGINEER 


at their Aircraft Equipment Works situated at 
Harlow 


The successful applicant will be required to work 
on the design and development and testing of 
precision equipment, principally for use on civil 
and military aircraft 


A good experience in the design and development 
of light mechanical equipment, preferably in the 
field of pressure regulator or flow control, is 


vired, together with academic qualifications 
so Dhagees standard 


An attractive salary is offered to the successful 
applicant, and housing assistance is available if 
required. 


Write, stating full details of age, experience and 
qualifications, to 


Personne! Manager, 
British Oxygen Sos. Limited, 
Spencer House, St. James's Place, 

London, S.W.1. E5962 «a 


ASSISTANT WORKS MANAGER with proved 
organising ability and sound production engineering 
and production control experience, wanted for 
North-West Engineering Company. Pension scheme 
and prospects for right man Send tabulated 
chronological details = training and subsequent 
experience, salary required, to Managing 
Director.—-BOX No F432, “ The Engineer.” A 


THE 
SITUATIONS VACANT 


oe lala -eaeeseet MACHINE TOOL 
MITED require ASSISTANT 
GENERAL MANAGER to succeed to top position 
within 12 months if proved satisfactory. Commercial 
experience with knowledge of overseas markets 
essential and foreign languages advantageous.- 
Apply in writing to the General Manager, 17. 
Grosvenor Gardens, London, S.W.1, stating age. 
experience and salary required. S987 A 


ove. ENGINEERING ASSISTANTS required 
for Head Office and Site Vacancies in connection 

— A electric power a in Scotiand. Preference 
yd whey licants with Degree or exemption 
arts I and Il a Institution examination.— 


qualifications and experience, 4 

is” wil LEAMSON AND PARTNERS, 2! 
se Vinee Street, Glasgow. seco » A 
COMPETENT PRACTICAL ENGINEER re- 


* quired for PLYWOOD FACTORY in West Africa, 


to be resp ible for also to draw plans 
for expansion scheme, supervise extensions, erect 
machinery, &c.; some knowledge of steam boilers 
and electronics necessary. Tours of 15 months, 
thereafter three months’ home leave and passages and 
living accommodation provided.—Write, giving full 
particulars of experience, salary, &c., to BOX No 
E2441, “ The Engineer.” A 


COMPRESSOR MANUFACTURERS have 
vacancy for first<lass ENGINEER SALESMAN. 
Good prospects for the right man. Preference given 
to candidate with practical knowledge. Full par- 
ticulars, including — ae training 
and qualifications, a Pear jence, age 7 
salary desired.— No. E2422, - ee The Engineer.” 


CONSULTING ENGINEERS, engaged on 4 
variety of structural design projects at home and 
overseas, require first-class ASSISTANTS for their 
London office ; 5-day week and luncheon vouchers. 
-Apply in writing, giving details of age, qualifica- 
tions and experience, to MAURICE NACHSHEN and 
PARTNERS, 58, Victoria Street, London, Seeed 
Z 


CONTRACTORS ENGINEER/AGENT for 
general civil engineering works, used to taking full 

Sonmvel: This post, if filled successfully, can lead to a 

permanent position in a progressive company with 

wide interests. Bonus and pension schemes. Write 

fully and in confidence, giving details of education, 

experience and when available—BOX No. eer 
* The Engineer.” 


DESIGN DRAUGHTSMAN required by rapidly 
expanding engineering company for new factory to 
be erected in East Anglia. The duties and respon- 
sibilities uire a knowledge of plant layout, mech- 
anical handling, automatic feed mechanisms, coupled 
with general factory services. Previous experience 
in these fields essential and require qualifications to 
H.N.C. level. Knowledge of production en 
or time study would be an advantage. 
initially tenable in Essex and later in East Anglia 
The company offer attractive working conditions and 
operate a part-contribution pensions and life assur- 
ance scheme, and a salary commensurate with age, 
experience and qualifications.—Applications, giving 
full details of career, should be made to BOX No 
E6008, “* The Engineer.” A 
DESIGN DRAUGHTSMAN required for mech- 
anical design of nucleonic instruments. vier a 
working conditions. Excellent rates of pay.—Ap 
eo aughtsman, ISOTOPE DEVELOPMENTS 
TD., Beenham Grange, Aldermaston, Berks. 
Ta: Woolhampton 451. 1S2 A 





DESIGN ENGINEER 

Applicants are invited for the following 
superannuated appointment in the Midland 
Area for a DESIGN ENGINEER to take 
complete charge of development of High 
Speed Turbo machines. Age 30-40. Experience 
in similar work essential. Engineering Degree 
desirable. Write nm confidence, with full 
personal particulars and details of qualifications 
and experience.—BOX No. E5958, ‘“ The 
Engineer.” 


A 





DESIGN ENGINEERS required for North London 
firm of Mechanical Engineers. Experience in 
mechanical handling and/or bottling plant an 
advant Initial salary not less than £1050 per 
annum for first-class men of initiative and respon- 
sibility. Canteen facilities. Pension scheme. Apply 
with full particulars—-BOX No. ES912, “ The 
Engineer.” A 





DEVELOPMENT ENGINEER 


required by N.C.B.’s Central Engineering 
Establishment at Stanhope Bretby, near Burton- 
on-Trent, to co-ordinate the activities of a 
Development Team carrying out projects from 
initial feasibility studies, through design, develop- 
ment and testing stages to completion of satis- 
factory surface trials in production units 
Applicants should possess a Degree or profes- 
sional qualification in Mechanical or Mining 
Engineering, and considerable experience in 
general engineering development work A 
nee of the design and operational require- 
ments coal mining equipment would be an 
advantage. Appointment superannuable and 
salary within £1250 to £1850.—Write, with full 
details, to Staff Department (X.1413/2 D.), 
National Coal Board, Hobart House, London, 
S.W.1, before 15th June, 1959 E5985 a 


DEVELOPMENT ENGINEER with background 
of combustion equipment needed for design and 
development of new range of oil burners for indus- 
trial purposes. Preferred age 30-40 with H.N.C 
or A.M.l.Mech.E. Salary according to qualifica- 
tions and experience. Membership of a FS a 
annuation scheme. Replies, giving age 
outline of experience.—-BOX No. £06. sn S the 
Engineer.” 7 


ENGINEER 


SITUATIONS VACANT 


DRAUGHTSMAN 


position offered to skilled 
Birmingham Organisation 
conditioning 


Interesting 
Draughtsman_ in 
handling refrigeration and air 


plant. 
TECHNICIANS 
Development and technical opportunities are 
also offered in this expanding business 
Write, giving comprehensive but brief details, 
to Chief Engineer —BOX No. F2435, The 
Engineer.” A 





DRAWING-OFFICE 


An expanding company, manufacturing a wide 
range of gear units for industrial, railway and 
marine applications, has the following vacancies 

CHIEF DRAUGHTSMAN 
GEAR CALCULATOR 


holiday arrangements will be 


Existing 
honoured. 
Apply in writing, stating age, experience and 
salary required, to : 
ALFRED WISEMAN AND CO 
GLOVER: STREET 
BIRMINGHAM, 9 


LTD 


E5994 a 





ESTIMATOR required in Rochester area with 
good general engineering background, preferably 
with expenence in pressure vessels and chemical 
process plant.—BOX No. E2426, “* The Engineer.”” a 





INSTRUMENT ENGINEER 


A first class opportunity has arisen for an 
pom wo experienced in the design of electronic 
Jor pneumatic process control instrumenta- 

y vs to join a major London Oil Refinery and 
Petrochemical Engineering Company. 

Applicants should have at least H. N.C. with 
suitable endorsements. 

Salary up to £1500 p.a. according to experi- 
ence. Please write iving | full details in confi 
dence.—-BOX No. E5946, “ The Engineer.” 





LEADING LOADING SHOVEL MANU- 
FACTURERS HAS VACANCY for a 
DESIGN DRAUGHTSMAN for the Design 
and Progressing of New Developments in 
Hydraulic Loading Shovels. Applicants should 
have experience in medium general engineering 
fabrication and transmission design and should 
be able to work with a minimum of supervision 
H. i = mimimum qualification. 

ply in igs, to Chief Designer, F. F 
WEATHERIL _TD., Tewin Road, Welwyn 
Garden City, a ES980 a 


MECHANICAL ENGINEER required for investi- 
gating problems in applied mechanics in industry. 
Mathematical background and some knowledge of 
electronics desirable, minimum qualifications H.N.C 

Good working conditions and prospects.—Send full 
details, including age, qualifications, experience and 
present salary in confidence to the Secretary, PERA, 
Melton Mowbray. B5999 a 


MIDLAND SILICONES, LIMITED, Chemical 
Manufacturers, require a qualified ELECTRICAL 
ENGINEER in the Electrical and Resins Sales 
Department of the Sales Offices in London. Duties 
are to assist in developing new markets for silicone 

insulation and will involve some travel 
Applications are invited from Electrical Engineers 
with a B.Sc. or G.1.E.E., preferably possessing com- 
mercial experience of the electrical engineering 
industry as specialisation in insulation. Knowledge 
of French or German an advantage. Age range 
24-28 years. The company operates a non-con- 
tributory pension scheme and a house purchase 
scheme is also in operation.—Please apply, stating 
age, qualifications and experience, to the Staff Officer 
(ref. No. 561), Albright and Wilson (Mfg.), Limited 
(with whom Midland Silicones, Limited, is asso- 
ciated), P.O. Box No. 3, Oldbury, Nr. Birmingham 
E5960 A 





RESEARCH ENGINEERS 


MECHANICAL ENGINEERS are required 
by COURTAULDS LIMITED for its Research 
and Development Organisation in Coventry, to 
work on a wide variety of process development 
and pilot plant operations. Applicants should 
possess a First or Second Class Honours Degree 
in Engineering, be not more than 26 years of 
age, and have had not less than 2 years’ industria! 
experience. 

Candidates should write for a detailed form of 
application to the Director of Personnel, 
Courtaulds Limited, 16, St. Martins-le-Grand, 
London, E.C.1, quoting reference number 
D.93 ES941 « 


SHEFFIELD STEEL MAN UFACTURERS AND 
ENGINEERS have a vacancy for experienced 
PUBLICITY MANAGER. Must be capable of 
designing layouts, writing material for the technical 
press, editing house journals, &c.—Apply in writing, 
giving age, details of qualifications and experience, 
and submitting specimens of own work, to the 
Secretary, EDGAR ALLEN & CO. LIMITED, 
Imperial Steel Works, Sheffield, 9. E2433 a 


STRUCTURAL STEELWORK DESIGNER 
with a good knowledge of light structures as well as 
conventional steel design required by Consulting 
Engineers. Five-day week. Pension Scheme ; 
holiday arrangements honoured.—Apply, stating 
full details of experience and salary required 4 
BOX No. E2407, “ The Engineer.” 


June 5, 1959 
SITUATIONS VACANT 


TECHNICAL ASSISTANT 
required 


for preparation of performance curves and 
literature ; scheme diagrams for new projects 
and general assistance in technical sales and 
design office associated with high vacuum pumps 
and equipment. 

Applicants should be interested in light 
engineering, general physics, thermodynamics 
and electronics, and preferably a general back- 
ground of drawing-office work. 

The commencing salary at 21-25 years of age 
will be between £450- £600 per annum.~ 
Written applications only, giving all relevant 
details, should be addressed to the Personnel 
Poe ny bier PULSOMETER ENGINEER- 
IN 5 TD., Oxford Road, oes. 


Berks E5984 a 





TECHNICAL SALES REPRESENTATIVE 


A vacancy occurs in the Manchester Office 
of a Clydeside Firm engaged in the manufacture 
of Auxiliary Machinery. Applications are 
invited from men between 25 and 35 years of 
age, with good personality and a capacity for 
original creative thinking. To Apprentice- 
trained and hold H.N.C. or equivalent. Duties 
will be concerned with Market problems and 
technical representation within a prescribed area. 
A comprehensive training will be given prior to 
assuming responsibilities. The position offers 
excellent prospects with a progressive salary 
scale and there is a Superannuation Scheme in 
operation.——Write, 1553 Wm. Porteous and Co., 
Glasgow. 


E5893 a 





ULTRA ELECTRIC LTD. 
ACTON, LONDON, W.3. 


Because of continued expansion in the Company's 
SPECIAL PRODUCTS DIVISION, additiona! 
Staff is now required in the DRAWING 
OFFICE : 
SENIOR DESIGN DRAUGHTSMEN 
(a) MECHANICAL Experience necessary in 
electro/mechanical servo 
mechanisms or tape trans- 
port mechanisms. 
Experience necessary in 
Printed circuitry tech- 
nique, including transistor 
circuitry for computers, 
&c. Good commencing salaries will be offered to 
suitably qualified men who should have reached 
H.N.C. level. Working conditions are good. 
The Company operates a contributory Pensions 
and Life Assurance Scheme. 
All applications will be regarded as strictly 
confidential, and should give full details of 
present and past positions held, age, and quali- 
fications. In the first instance please write to : 
The Personnel Manager, Ultra Electric Limited, 
Western Avenue, Acton, London, W.3. 
E5989 a 


(b) ELECTRICAL 


WANTED. — SENIOR JIG AND TOOL 
DRAUGHTSMAN and MACHINE TOOL 
DRAUGHTSMAN, by company in the South Coast 
Area. Experience in machining light alloys and 
knowledge of hydraulics and pneumatics an advan- 
tage. rite, stating age, details of ae. 
qualifications and salary required.—BO. No. 
E5870, “* The Engineer.” A 


WANTED.—PRODUCTION ENGINEER re- 
quired for Engineering Department of a company 
situated in the South Coast area, manufacturing 
specialised components for the motor industry. 
Wide experience of production engineering essential. 
Some knowledge of time and motion study and works 
—. an advantage. Write, giving age, details 

experience, qualifications — , Salary required.— 
BOX No. E5871, “ The Engineer. A 


WELL-KNOWN COMPANY, manufacturers of 
electrical control equipment, require the services of a 
GENERAL MANAGER at their factory in South 
Bucks. The successful applicant will be responsible 
to a director and the factory and production, and 
should be aged 35/45, dynamic, a first-class adminis- 
trator and have sound production experience in light 
engineering. Permanent and pensionable position.— 
Write, in confidence, giving full details of age, 
rience, qualifications and salary required, 0 BOX 
No. E5967, “* The Engineer.” 





JOSEPH LUCAS 
(ELECTRICAL) LIMITED 


RESEARCH ON FLUID DYNAMICS OF 
PRESSURE DIECASTING. 


1 vacancy exists for an 


HONOURS GRADUATE 


for research on the above subiect 

The successful candidate will be given 
the opportunity of spending the first 
two years of the appointment at a 
University, where he will be able to 
submit a thesis for a higher degree 
The salary will be up to £650 per 
annum, according to qualifications. 


Apply in writing, giving details of age and 
qualifications, to the Personnel Manager, 
JOSEPH LUCAS (ELECTRICAL), 
LIMITED, Great King Street, Birmingham, 
19, quoting reference PM/D/271. 


E5964 a 
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STAFF 
ENGINEER 


Applications are invited from graduate engi- 
neers for this appointment with a substantial, 
progressive and independent firm of fine 
paper manufacturers in the North-West 
First-class working conditions. Excellent 
residential area. Salary not less than £1300 
p.a., plus pension and other benefits. Pre- 
ferred age 30-35. 


The Staff Engineer will be responsible to the 
Chief Engineer for various technical projects 
and for the clerical administration of the 
department. This will include the adminis- 
tration of planned maintenance and the con- 
duct of purchasing procedures, together with 
some contact with suppliers 


Essential qualifications are university educa- 
tion, sound engineering background (elec- 
trical, mechanical or chemical), and general 
rather than specific engineering interests 
allied with administrative capacity. Pre- 
vious experience of the paper industry is not 
necessary, but some knowledge of process 
industry and of instrumentation would be of 
advantage 


The appointment offers unusual financial 
and promotional prospects for a young engi- 
neer who wishes to work in highly congenial 
and stimulating surroundings. 


Please write in first instance, quoting refer- 
ence 112, to 


ASHLEY ASSOCIATES LTD. 


PETER HOUSE MANCHESTER |! 


RETAINED TO ADVISE ON 
= THIS APPOINTMENT 


Applications in strict confidence. Details of 
candidates will not be passed to client without 
candidates’ permission 


E5982 a 


A. MONK & COMPANY 


LIMITED 


WARRINGTON, LANCS. 


REQUIRE SENIOR 
AND JUNIOR 
SITE ENGINEERS. 


Applications invited from 
those who are experienced 
in the various duties and 
responsibilities associated 
with these positions. 

Full details of age, experience, 
etc., to Mr. H. Hudson, 


Personnel Department, 
Padgate, Warrington. 


E5938 a 


PLANT INSPECTORS AND 
CORROSION ENGINEER 


APPLICATIONS are invited for these positions from men not over 40 years of age with a 
degree in Metallurgy or Mechanical/Chemical Engineering and subsequent experience of this 
type of work in the Oil Industry. 


(a) LONDON Plant Inspector/Corrosion Engineer not over 40 years of age with experience 
both in cathodic protection and inspection of oil refinery plant. Initially with 
Caltex Services, Ltd., in London with likely transfer to Bahrain later. 


(b) BAHRAIN Plant Inspectors (2) not over 40 years of age whose duties would be the physica! 
inspection of refinery equipment and the recommending of replacements and 
new materials necessary to ensure safe continuous operation of the Bahrain 
Petroleum Company. Ltd.’s Refinery. A recent graduate willing to train might 
be considered for one of the Bahrain openings. 


Pine omens salaries would be in accordance with qualifications, experience and location 
of work. 

The London position carries norma! pension pian benefits, lunch vouchers and leaves. In 
Bahrain the company provides free air-conditioned accommodation and a living allowance with 
an initial kit allowance, medical attention, paid home and local leaves with passage paid for the 
former and generous assistance towards fare for latter, and also participation in Pension and 
provident fund plans. 

.- ply, in writing,  Siving full personal particulars and details of ae toh quoting “TNS” 

altex Services, altex House, Knightsbridge Green, London, S.W.1. 
£5903 a 

















A medium-sized Light Engineering Com- 
pany operating in West London is seeking 
the services of 


MECHANICAL 
DRAUGHTSMEN 


for Design, Development and Detail work 
on Automobile Components 


Applicants must have good all-round 
Engineering experience, and preference will 
be given to those who have served an inden- 
tured apprenticeship. They must be capable 
of close liaison with Sales and Production 
Departments 


The position is permanent, pensionable 
and well paid ; conditions of employment 
are good 

Write full details of age, education, expe- 
rience, &c., to 

BOX No. £2442, * The Engineer.”’ A 





CALTEX SERVICES, LIMITED 


CHEMICAL AND MECHANICAL DESIGN 
ENGINEERS 


Applications are invited for these positions from men under 35 years of age who have Honours 
Degrees or equivalent in Chemical or Mechanical Engineering and four or more years of subse- 
quent experience in design work connected with pressure vessels, pumping installations, heat 
exchangers, pipe runs, &c., as encountered in the petroleum refining industry. 


The positions are initially in the London Office with probable transfer overseas later, most 
likely to the Middle East 


The commencing salary would be in accordance with qualifications and experience 


Apply in writing in the first instance quoting “LON” and giving complete details, to 


Caltex Services, Limited, 
Caltex House, 
Knightsbridge Green, 
London, S.W.1, 
E5843 A 





Assistant 
Works Manager/Works Superintendent 


A position of great promise is offered to a man aged 35-45 with extensive 
Machine Shop and Toolroom experience, who must be used to handling a large 
amount of labour (2500 employed), and also Trade Union negotiations in a 


Federated establishment. 


The appointment arises because of retirement, in a light engineering factory 


in the London area. 


The prospects are of ultimately obtaining a position at Works Management 
level in the organisation. Preference for A.M.I.Mech.E., and A.M.LP.E. 


Starting salary £1750. 


Written applications, indicating experience and qualifications, will be 
treated in strict confidence, to BOX No. E5995, “* The Engineer.” 














ENGINEERING DESIGNERS 


Vacancies exist in a progressive and expanding design 
organisation for experienced designers, and supporting staff. 
with suitable qualifications for interesting and creative work 
on research and industrial nuclear engineering projects. 


These posts occur in the London and Wolverhampton offices, 
are of a permanent nature, and offer good remuneration 
with scope for advancement. 


Those interested should write in the first instance, giving 
full details of age, education and experience to : 


H. M. HOBSON LTD., 
FORDHOUSES, WOLVERHAMPTON, STAFFS. 


E5983 a 








OPPORTUNITIES FOR ENGINEERS 


If you are seeking : 
1. New, interesting and challenging work. 
2. Further experience of servo control engineering. 
3. The stimulation of “ top talent’ colleagues 
4. A higher salary and better prospects. 


you may care to consider what we can offer. 


Because of our new projects concerned with advanced integrated control and 
instrument systems for future civil airliners and military aircraft, and new 
equipment for marine use as well, we are able to offer a few experienced engineers 
the chance to join the Company at a senior level. Our standards are high, but 
so are the rewards, and we can offer the assurance that real merit is always 
recognised. 


If you have a degree or equivalent and five years’ experience in precision 
electro-mechanical engineering and would like to get to know us better, send 
concise details of your background and experience to : 


The Personnel Manager, 
SPERRY GYROSCOPE COMPANY LIMITED, 


GREAT WEST ROAD, 
BRENTFORD, 
MIDDX., 


£5993 a 





Classified Advts. continued on page 9% 


95 








96 
SITUATIONS VACANT 


THE ENGINEER 


SITUATIONS VACANT 


June 5, 1959 
SITUATIONS VACANT 








DEVELOPMENT 
ENGINEER 


Venesta, Limited, makers of Aluminium 
Foil, Collapsible Tubes and Plywood, require 
a Devel E for their factory in 





East London. The successful candidate wil! 
be assigned to the Collapsible Tube Factory 
for development work on one of the most 
modern tube production units in Great 
Britain. 


Applicants should be about 28, have served 
an ing apprenticeship, be at least 
Graduate Members of the Institution of 
Mechanical Engineers and have a number 
of years’ experience in the design and develop- 
ment of automatic mechanisms 
Previous experience of the impact extru- 
son process is desirable but not essential 
The starting salary will be between £1100 
and £1250 and will be related to experience. 
is a contributory pension fund and 
free life assurance 
Applications should be addressed to the 
Manager, Venesta, Limited, 
North Woolwich Road, E.16 
. E8974 a 








CHIEF 
ENGINEER 


Location Glasgow. Age range 
35 to 45, A.M.I.Mech.E., or equiva- 
lent qualification required. Ability 
to co-ordinate and contro! design, 
planning and supervision functions 
essential. Experience of plant 
installation, constructional work 
and planned maintenance required. 
Experience in the rubber or similar 
industry would be an advantage. 
Salary £1400 p.a. Contributory 
pension and non-contributory life 
assurance schemes in operation. 
Written applications, giving details 
of age, qualifications and experience 
to :— 

Production-Engineering Ltd., 

140, West George Street, 


Glasgow, C.2. 
er ES979 A 


BRITISH OXYGEN ENGINEERING LTD. 


invite applications for appointment as 


PROJECT ENGINEERS 


Vacancies exist for energetic and qualified engineers to lead project 
teams and co-ordinate all aspects of projects associated with low temperature 
and chemical plants. Previous experience of co-ordination of mechanical, 
civil, electrical and construction work essential. Some knowledge of low 
temperature techniques and high pressure piping schemes would be an 
advantage. 

Excellent salaries and conditions of service are offered and assistance with 
house purchase and removal expenses may be given to successful candidates 
who will need to move their home 


Applications should be made in writing, giving full details of experience, 
qualifications and present salary to : 


Employment Officer (E/G4559), 
British Oxygen Engineering, Ltd., 
Angel Road, Edmonton, N.18. 














CENTRAL ELECTRICITY 
GENERATING BOARD 


RESEARCH LABORATORIES, LEATHERHEAD, SURREY 


WELDING METALLURGIST required in the Chemistry and Metallurgy 
Section. 

The successful candidate will be responsible for establishing a welding group 
to investigate welding problems associated with the construction and operation 
of conventional and nuclear power stations. 

Applicants should have an Honours degree or equivalent, must be fully 
conversant with welding theory and practice, and preferably have experience 
of the problems associated with welding austenitic steels. 

Salary on a scale within the range £1,195-£1,775 p.a., according to duties 
and responsibilities Ref. : ENR/180 

Application form obtainable from the Personne! Officer, should be completed 
and returned by 30th June 


WORKSHOP SUPERVISOR required to be responsible to the Senior 
Design Engineer for the supervision of the Main Workshops. 

The Workshops, which are being considerably expanded, comprise machine, 
fitting, electrical, electronic and woodworking shops for the manufacture of 
prototype apparatus, test rigs and equipment for the Laboratories. 

Candidates should possess a Higher National Certificate and must have 
had first-class experience in workshop practice and manufacturing methods 
for this class of work together with ability to organise and control labour, 
and to negotiate with outside contractors. 


Salary scale : £1,090-£1,300 p.a Ref. : ENR/204 
Application forms should be completed and returned by 19th June. 


PURCHASING AND CONTRACTS DEPARTMENT 


Applications are invited for two appointments as ASSISTANT PURCHAS- 
ING OFFICER at Headquarters. 

This Department is responsible for : 

i. Deciding in consultation with the Regional organisations where and 
how the Board should purchase principal items of engineering and other 
stores. These decisions will be taken after full analysis of the structure of 
the supplying industries and of the principal elements in the selling price of 
the commodities concerned and of the Board’s pattern of demand ; 

2. Conducting negotiations and placing contracts for those items on which 
it is decided to contract at Headquarters. 

The Assistant Purchasing Officers will be responsible for the analysis and 
for making recommendations to the Assistant Chief Purchasing Officer and 
for the resulting executive action. One Officer will be responsible for engin- 
cering and specialist stores and spares. Salary £1,960-£2,160 p.a. The other 
Officer will be responsible for general consumable stores. Salary £1,760- 
£1,960 p.a 

Applicants should have experience in purchasing for a large organisation 
and preferably have specialised knowledge of a range of the supplies concerned. 

Ref. : ENR/200 


Applications stating age, qualifications, experience, present position and 
salary should be forwarded to the Personnel Officer, 24-30, Holborn, London 
E.C.1. so as to arrive not later than 22nd June. Envelopes should be marked 
“ Confidential quoting relevant reference number 


E5963 a 


UNILEVER LIMITED 


QUALIFIED ENGINEER 


A Unilever Company requires a qualified Engineer for Central Africa, who 
can speak French. Maximum age 32. Marriage no bar. 


Minimum qualifications : B.Sc. in Engineering or Graduate of Mechanical 
and Electrical Engineering Institutions. 


The successful applicant must be prepared to face hard, practical work 
during his training period in factories processing various plantation products. 
The job offers plenty of scope for advancement, eventually to an administrative 
position. 


Starting salary between £1800 and £2500 per annum, depending on qualifica- 
tions and experience. 


Full description of the position and conditions of service will be discussed 
during interview. Apply in writing, stating age, education, qualifications and 
experience, to: Personnel Division (MWG/413), Unilever Limited, Unilever 


House, Blackfriars, London, E.C.4. 
E6007 A 








Applications are invited for posts as 
PROFESSIONAL ENGINEERS 
and PHYSICISTS 


in a research team carrying out technical and design work on nuclear 
propelled vessels. The location of the work has not yet been finally 
decided, but successful applicants must be prepared to work for a time 
at Harwell, and probably other places in England. 

Applicants should hold an appropriate Honours Degree. Drawing 
Office and practical experience will be an advantage. Salaries will be 
appropriate to the duties performed and there is a contributory Pension 
and Life Assurance Scheme. 


All applications will be treated in confidence and should be addressed to : 


The Manager, 
MARINE PROPULSION, RESEARCH AND DEVELOPMENT, 


VICKERS-ARMSTRONGS (ENGINEERS), LTD., 


NAVAL CONSTRUCTION WORKS, BARROW-IN-FURNESS, LANCASHIRE. 














E5973 a 


MOBIL OIL COMPANY LIMITED 


invites applications for the position of 


ENGINEERING SUPERINTENDENT 


at Coryton Refinery 


This very senior position calls for a well-qualified Engineer with a high level of administrative 
ability and long experience of refinery engineering requirements. The position involves the contro! 
of all new projects, and, in liaison with the Maintenance Department, all engineering work asso- 
ciated with the running of a refinery with a capital investment value of around £20 million. The 
Mechanical, Electrical, Instrument, Civil, Corrosion and Inspection Groups, together with the 
Drawing Office, all report.to the Engineering Superintendent 

Initial salary according to experience and qualifications 

Excellent Employee Benefits. Modern housing available. 

Applications, giving full details of qualifications and experience. should be addressed to 

The Refinery Manager, 
Mobil Oil Company Limited, 
Coryton Refinery, Stanford-le-Hope, Essex. 
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DEPUTY WORKS TRAFFIC MANAGER 


The Stee! Division of The Steel Company of Wales propose to appoint a Deputy Works Manage 


This is a new appointment 


The Stee! Division's Traffic Department moves 300,000 tons of material internally each week 
This is moved by rail and road, and includes raw materials, hot semi-finished products and waste 
The Works covers 4 square miles and contains 150 miles of rail track ; 


lorries are used 


The Deputy Manager's duties involve the control of 700 employees, including staff, and the 
organisation and administration of the internal traffic movement. 
are far more varied than are usually to be met with in transport. 

Applicants should be Graduates in Civil or Mechanical Engineering, or be Associate Members 


of the appropriate Institution. 


Experience is desirable in the operating as well as the engineering aspect of a transport under- 
taking, preferably associated with a large industrial organisation 
Please write, giving full details of age, experience, 


considered relevant, to 


Superintendent, Personnel Services 
The Steel Company of Wales Limited 


(Steel Division) 
Abbey Works, Port Talbot, Glam. 


=~ 


XOy 


43 locomotives and 70 


The problems to be encountered 


qualifications and any further information 


ES981 A 








ment of the present holder of that post. 


His duties will include maintenance of all services such as heat, light, power and buildings as 
well as machine tool and equipment repair and installation. e 
on specification and purchase of equipment to provide these services. 


The present factory floor space is approximately 850,000 square feet containing 2000 machine 
tools and is recognised as one of the most modern plants in Europe engaged in this type of work 


The Company employs over 5500 personnel 


This position calls for a man who is already well acquainted with works engineering problems, 
is probably in the age range of 35-45, is a member of an appropriate professional institution and 


has a good record of handling skilled labour. 


A salary commensurate with the responsibility will be paid, a pension scheme is in operation. 
and if necessary financial assistance will be given for removal expenses. 
Applications in writing, stating age and full details of experience and quali- 
fications together with salaries earned to Deputy Manager, Personne! Department 


purchase available.- 


PERKINS LIMITED 


Diesel Engine Manufacturers 
PETERBOROUGH 


require a 


DEPUTY PLANT ENGINEER 


who will be expected to take over the position of PLANT ENGINEER upon the eventual retire- 


He will also be required to advise 


Assistance with house 


E6004 a 











EXPERIENCED HEATING 
and VENTILATING 
DESIGNER/ 
DRAUGHTSMAN 


required in 

connection with Industrial Finishing 
Equipment, such as Ovens, Spray 
Booths, Air Replacement Plants and 
Rust-proofing Plants. Excellent 
opportunity with commencing 
salary commensurate with quali- 
fications and experience. Applicants 
should state age, experience and 
present salary. 

John Lysaght’s Bristol Works Ltd., 


Bristol, 2. 
E5988 A 











SENIOR 
DESIGNER 


required by 


DRYSDALE & CO., LTD., 
Yoker, Glasgow, W.4. 


An excellent opportunity is open 
to suitable man over 25 years of age. 
Applicants should have experience 
in the design and installation of 
Centrifugal Pumps and __ their 
associated machinery. 

Life assurance and pension 
scheme in operation. Five-day 
week. Apply to the Secretary, 
giving full details of qualifications, 


experience and salary required. 
ES978 a 











SITUATIONS WANTED 











CANADA.—Scotch Engineer with wide experience 
in Canada, wishes to join British company opening a 
branch or requiring representation in this country. 


Preferences, steel, metallurgical, mining plant, 
industrial furnaces and auxiliary equipment. Reply 
in strict | , confidence. —BOX No. E2421, “ The 


Engineer.” # 


ENGINEER Se G1), available ; 
widely experienced plant installation, maintenance 
and technical aspects electricity distribution ; seeks 
more a position abroad or home. Qualifi- 
cations: H.N.C. Mechanical, H.N.C. Electrical, 
Graduate L.E.E..-BOX No. E2437, “ The Engineer.” 

B 


GERMAN-SPEAKING ENGLISHMAN, aged 
30, married, 12 years of wide clerical experience, seeks 
Translation Work and Progressive Position.—BOX 
No. E2440, “‘ The Engineer.” « 


PROFESSIONAL ENGINEER. Extensive re- 
search, development, design and plant engineering 
experience applied to aircraft, general engineering, 
power stations, construction and mining, in 

and Canada. Strong in administration. Responsible, 
analytical, very energetic. Seeks Executive or Senior 
Appointment where wide experience and mature 
outlook are required to select, guide and administer 
projects with maximum effectiveness. Now in 
Canada Planning return to U.K. in near future. 
BOX No. E2438, “* The Engineer.” a 


SENIOR M.I1.MECH.E., 45, wide experience 
process/mechanical engineering, now advisory, 
requires more dynamic, responsible appointment. 
Not under £3500. London or Sydney preferred.— 
BOX No. E2431, ‘“* The Engineer.” h 


WORKS ENGINEER (42), M.Inst.Plant.E., 
M.Inst.Mar.E., wide experience Chemical and Marine 
fields, seeks Managerial position.—BOX No. E2439, 
“ The Engineer.” " 





FOR HIRE 











FOR HIRE 


Tower Cranes of various ad Inc erg Jules 
Weitz, Pingon, $.G.M.E. ibherr ecord. 
For further information "phone Howard 4994. 


CHAMBERLAIN PLANT, LIMITED, 
Crown Works, 
Southbury Road, 


Enfield. E5977 x 





LATTICE STEEL. Erection Masts ngs and 
heavy), 30ft. to 150ft. hi for immediate hire. 
Bellman’s, 21, Hobart House, Grosvenor Place, 
s.W.1. (Phone, SLOane 5259). E103 « 


ENGINEER 


BUSINESSES & PREMISES 


NAIROBI, KENYA 


For Sale, Established SHEET METAL MANUPFAC- 
TURING BUSINESS with a net profit averaging 
£10,000 p.a. over the last 7 years ; substantial p 

machine tools and equipment in first-class condition ; 
12,000 sq. ft. of buildings on one-third acre : trained 
labour force ; present owner would retain interest ; 
accounts available.—Price and particulars from 
HAMPTON & SONS, Overseas Department, 6, 
Arlington Street, St. James's, S.W.1 (Tel., HY De Park 
8222), or GEORGE TYSON & PARTNERS, 
Nairobi, Kenya. E5670 1 





FOR SALE: WORKS AND OFFICE in 
beautiful surroundings, equipped for manufacturing 
Mechanical Handling Plant, Structural Steelwork, 
Platework, Colliery Equipment, Labour 
available. Magnificent Bungalow in beautiful sur- 
roundings included in the sale. Worksop District 

BOX No. E6018, “ The Engineer.” 1 








BUSINESS OPPORTUNITIES 








REMPLOY SPONSORSHIP SCHEME.—Send 
for details which show an attractive proposition to 
manufacturers.—Write to the Managing Director 
loy, Ltd., 25-28, Buckingham Gate, S.W.1 
pag th ViCtoria 6621 (12 ). E1SS o 








PATENTS | 





THE PROPRIETORS OF BRITISH PATENT 
NO. 746293, for ““ IMPROVEMENTS RELATING 
TO GRINDING MACHINES,” desire to enter 
into negotiations with a firm or firms for the Sale 
of the Patent or for the Grant of Licences thereunder. 
—Further particulars may be obtained from Marks 
7 57 and 58, Lincoln’s Inn Fields, ssatet 





| SUB-CONTRACTING | 





CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.I.D. approved 
—Recupero, Ltd., 66, South Harrow Viaduct, 
Harrow, Middlesex ("Phone Byron 1178). E109 mw 


KELLERING AND CAM PROFILING ca ogee 
up to 8ft. by 6ft. or 6ft. diameter—ARMYTAGE 


BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone : Knottingley 
2743/4). E116 mw 


HEAVY AND MEDIUM PLATE AND PRESS 
SHOP CAPACITY AVAILABLE, London area. 
14,000 sq. ft. erecting bay equipped with 40 tons 
overhead crane with 32ft. lift. uipment includes 
12ft. by 450-ton brake press 12ft. by din. capacity 
shear and arc welding uipment. Please send 

details of enquiries.——-BO No. E5945, "The 
Engineer.” MW 


PRATCHITT BROTHERS, LTD., Denton Iron 
Works, Carlisle, having well-equipped —— 
shops and ironfoundry, invite enquiries for Gener 

Engineering, Structural and Platework, from firms 
wishing to have plant made to their own designs and 
specifications. E125 mw 





TOOLMAKING 
EXTRUSION IMPACT 
EXTRUSION ORGING DIES 


F 
on SWISS SPARK ERODER 
also Accurate Machining 
Jig Boring and Planing 
GIVE US YOUR DIFFICULT JOBS 


LANDEN (ENGINEERS), LTD. 


ta, AUBERT PARK, LONDON, N.5. 
CANonbury 1075. Ells mw 








MACHINERY Etc. WANTED 











Ht tage « TYPE SLAT CONVEYOR, 4ft. wide, 
150ft. long. intermittent running 22-25 f. a 
total load 136 tons, sizes mg mee 

The Buyer, Universal Asbestos Manufactu: Co. 
Ltd., Tolpits, Watford, Herts. 37 


WANTED.—One Wadkin 24in. Blade Hydro- 
Electric Cross Cutting and Trenching Machine, with 





or without canting head ; or equiv: it.—-BOX No, 
£2434, “ The Engineer.” F 
FOR SALE 











HYDRAULIC FORMING AND 
PRESSES 


3000-ton Down-stroke PRESS for HEAVY PLATE 
FORMING AND BENDING, 3 rams ; admitting 
10ft. Gin. between columns ; bed 16ft. by Sft. 


2000-ton Do FORGING PRESS, 5ft. 
stroke ; bed 8ft. 6in. by 8ft. ; daylight 11ft. 

1000-ton Down-stroke FORGING PRESS by 
Wellman, bed 7ft. by 6ft. ; daylight 9ft. 

475-ton FLANGING PRESS by Hugh Smith, table 

. dia., 4 vice rams. 
REED BROTHERS (ENGINEERING) LTD., 
Works, 


Woolwich Industral Estate, 
Telephone : Woolwich 7611/6 


E5991 a 


FOR SALE 





FRED WATKINS 
(ENGINEERING) LTD. 


bar tg BOILERS.—Cochrane Vertical (New), 
ft. 6in., 8ft., reconditioned, in, down io 
150 ib. W.p. ; eg pe rag So 


new ‘Ti. and Bf, die., “130, 180 and 200 In oy 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORES.—Two Belliss & Morcom 
2500 c.f.m., sto. 050"s00, 550 h.p motors; also 
Broomwade 500, 200 and 130 c.f-m., all 

: and several others of various makes 

and capacities. 

200 AIR yoy stocked up to 9ft. dia., 100 
to 500 Ib. pressw 

ELECTRIC convene, —150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 


MOBILE ROAD CRANES.—10-ton 


mounted, 30ft.-70ft. extendible jib ; 
track mounted, 40f. jib ; 84-ton 
Diesel/Electric, 21ft. jib; 6-ton Coles Diesel/ 
Ek gg Face 1948 (2); 6ton Coles 
Diesel, 3; ton Diess!/ 
Electric, solids, 1945 ; 4+ton Jones KLA4, diesel, 
1950; 3-ton "Jones * Super 40” diesel, pnev- 
matics (3). 

pany 2 Fy mr Babcock, 40ft. 
span, bs iath” ; 30/S-ton Adamson, 
42ft. 3in. seen, cect: 20/6-ton V: 
42ft. in. ara ; 20-ton King, 42ft. 3in. 
speed ion Mommas G2 sea, Se. Wh 

span, 

O10n Morris ““Goeine 40K, sant a00/300 ; 


+ po age a ‘ 400/3/50 ; 
ton Vau RR: 7 
Wharton, 25ft. 40/5/56 5-ton bieamen 


50; 
Ay hg Hg he cs 
40/3/50; $-ton 29h Sin. span. n, PO 
— travel ; 5-ton Morris, 28 


iy 2009. 40-0) 3 travel ; ee, SE 
tpan, 22 . i “ton nen. SS 


. span, von 8 
(2); 2-ton 5+ pli 18ft. Tory “2-ton V 
27ft. 6in. span, 2-motor ; cualotiy of the o 
are unused. 
egy CRANES.—7-ton Rushworth 
30ft. jib ; 5-ton Wilson Electric, 70ft. jib ; 
Grice, hand 40ft, jib. 


hand 
14-ton 


RAIL CRANES.—18-ton Brownhoist 
jib ; 10-ton Coles steam, 40ft. jib ; 
cen 


5-ton Cowans 


LOCOS.—Fowler diesel, 150 h.p. (2) ; 
diesel, 80/88 h.p., new i942; Sagnail l4in. by 
ete eke oon one $ hee agg Cage Tin. 

: miles trac 
Bogien Turnouts, &c. saa 


oe PIPING.—50,000ft., 2in. Galvanised, new ; 


60,000ft., 3in. black, 3 - —? 
1000ft., '12in. scones ;° “ 


18in. gg 2a0ft.., Sin 0.4. i weed 
flanged: 3800ft., in. seamless flanged ; 

24in. riveted ; iasone 5 27in 0.d. wel a... 7 
216ft., 43in. riveted ; 216ft., in. riveted. 


CAST IRON PIPES.—Large stocks all si t 
24in. flanged and s.s. Immediate deli  pteatings 


very. 
VALVES.—E: Surplus Ministr 
Stainless Acid and Valves, over + 3000. iensne. 
diate detivery, makers’ . Letee eaeek stock 
sizes, Parallel Slide Sluices, Gunmetal, Reducing 


all 
and Che Check Valves. List on Saar 
STORAGE TANKS.—300 


lar up to 12,000 also 
sectional stee! tions, for ot and’ ptr a : 


MACHINE TOOLS.—Seriven Plate Bending Ro 
14ft. by din. ; Robertson Rott 
8ft. 6in. by gin.; Berry Bendi 
Tangye 
Press, 15ft. by 3ft. table ; 3ND Miller, 
6lin. by 15Sin. table ; Peis Punch and Shears, jin. 
sepeekty nine ne new 2 owt and 1 = ._ Prewmatic 
—— ipube B Bender up to 20h. by 





F 1000 
Hig 7 x Cent., Sain, te Win. 
SLING ENGINEERING WORKS 
COLEFO) GLOS. 
*Phone : Coleford 2271/2. E106 a 
FOR SALE 


RARGAY TST ARES 
or Sale.— t type standard gauge turntable, 
65ft. ing capacity 150 tons appr: 
WATER CRANE = 4 ye 
water crane. 


TURNOUTS 
Twenty 1 in 8 turnouts in 75 Ib. F.B. rail ; 
changeable to suit L.H. or R.H. 

- these items are in excellent condition. 

ly: EAGRE CONSTRUCTION CO., LTD., 
“Bast Common Lane, Scunthorpe, Lincs. (Phone : 


BIN a 





600 ~=6©H.P. TOTALLY ENC 
COOLED ~via o MILL “REDUCTION 
ne by Turbine Gears; ratio 730/38 r.p.m. 


F. BURRILL AND CO., 
235a, CATHEDRAL ROAD, CARDIFF. 
Tel.: 26100. E6001 G 
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BRIGHT HIGH TENSILE 


4), 7. 
bolis 


Highest quality Hexagon Head 
Bolts, Nuts, Studs, Sets and 
Special Parts, etc., in Bright, Heat 
Treated High Tensile Carbon and 
Alloy Steels for all industries, in 
sizes from fin. up to 3in. dia. 
Larger sizes supplied to special 
requirements. 
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We also manufacture Bright 
Drawn Heat Treated Carbon and 
Alloy Steel Bars in Hexagons, 
Squares and Rounds up to 3t4in. 
dia. 








HIGH TEMPERATURE 
“CREEP” RESISTING 
STUD BOLTS 


Specialised products that give great 
resistance when exposed to high tem- 
perature 


Sizes range from qin. to 3in. dia. 


Full technical details and Catalogue on 
request. 


W MARTIN WINN LTD. 
DARLASTON +: SOUTH STAFFS. 


Grams: “ ACCURACY,” DARLASTON. 


Phone: JAMES BRIDGE 2072 (5 lines). 








ENGINEER 


FOR SALE 








NEW STOELTING Plate Bending Roller, Pyramid 
type, with separate motor drive to top pressure 
roller, motorised for 400/440/3/50, capacity 12ft 
by iin., length of rolls 10ft. 2¢in., diameter of 
top rolls 9in., diameter of bottom rolls 
7H#in., rolling speed approx. 16ft. per minute 
weight approximately 91 cwt 

WESTON Model 400/100, Double-Sided Friction 
Screw Press, of welded steel plate construction, 
arranged motor drive for 400/3/50, pressure 
exerted approximately 120 tons, maximum stroke 
ilin., diameter of screw with four starts 64in 
size of bed 21fgin. by 18in., weight approximately 
5 tons. 

CRAIG AND DONALD Model 400/10, All Steel 
Motorised Double-Geared Press Brake, of steel 
plate construction, arranged motor drive for 
440/3/50, pressure exerted approximately 400 tons, 
former capacity 10ft. by jin., length of top beam 
and bed 10ft., depth of gap 12in., weight approxi- 
mately 29 tons 

TWO NEW TYPE MGA6K, Motorised Geared 
Scrap Shearing Machines, mounted on steel 
fabricated four-wheel truck for portable use, 
suitable for cropping round or square bars, sheet 
metal, armoured cable and all types of scrap 
metal, arranged motor drive for 400/440, 3/50 

QUICKWORK No. 321, Motorised Rotary Shear 
ing Machine, with circle cutting attachment, 
capacity 14 S.W.G. mild steel, depth of shear 
throat 30in., cuts circles from 6in. to 60in. diameter 

RUSHWORTH  Power-Operated Double-Geared 
Open-Ended Guillotine Shearing Machine, over- 
crank type, arranged motor drive for 380/440/3/50 
capacity mild steel 4ft. by 4in., weight approxi- 
mately 50 cwt. 

NEW SIEVERT No. 4H, Flanging Machine, 
capacity up to 12 S.W.G. mild steel, flange Ijin 
deep can be formed on any size blank over 24in 
diameter, weight approximately 550 Ib 


Photographs of the above are available 
Very favourable Hire Purchase terms can be obtained 


MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices 


F, J. EDWARDS LTD., 


359.361, EUSTON ROAD 
LONDON, N.W.1 
Telephone : EUSton 4681-3771 


and at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3 
Telephone : Central 7606-8 E207 G 





FOR SALE.—-One Large Rotary Screen, approxi 
mately 26ft. long, Sft. diameter. Complete. By 
well-known maker—cheap. Can be seen in provinces 
Full details —BOX No. E6013, “ The Engineer G 





FRED WATKINS 
(ENGINEERING) LTD. 


800-ton Fielding Vertical 4-column Downstroke 
Hydraulic Press, ram 23in. dia. by I4in. stroke 
Daylight 2ft. 3in., Platens Sft. 4in. by 4ft. 4in 
with 2 pumps and controls, motorised 400/3/50. 

Fielding 500-ton Vertical Downstroke Hydraulic 
Press, 42in. by 36in. platens, with pumps and 
motors. 

Fielding 200-ton ditto, 3ft. stroke, with pumps and 
motors (5 available). 

Fielding 100-ton ditto, 4ft. to Sft. stroke, with pumps 
and motors. 

Two 73ft. 4in. by Sft. Kilns or Dryers, with Crofts 
Reduction Gear and 27 h.p. motor. 

Two 26ft. by 4ft. Rotary Cooler or Dryers, with 
reduction gear and motor. 

Available at low prices ex present sites to save cost 
of bringing into stock. 


FRED WATKINS (ENGINEERING), LTD., 
COLEFORD, GLOS. EISIG 


June 5, 1959 
FOR SALE 


6500 


BOILERS 


TWO COCHRAN “SINUFLO” double-pass 
10ft. 9in. by 15ft. 8in. by 22ft. 7in., 16,800/18,000 
Ib/hr., 120 p.s.i. 

JOHN THOMPSON treble-pass, super economic 
11ft. by 16ft. by 21ft., 14,500/15,150 Ib./hr 
120 p.s.i 

rWO FOSTER YATES AND THOM double-pass 
9ft. 9in. by ISft. 6in. by 20ft. 6in., 12,000 Ib/hr 





160 p.s.i. 

TWO JOHN THOMPSON treble-pass, 9ft. 6in. by 
14ft. by 19ft., 9500 Ib./hr. 

Oil-firing or automatic stokers can be supplied 
with above. 


GEORGE COHEN, 


Sons and Co. Ltd. 
Wood Lane, London, W.12 
(Shepherds Bush 2070) 
Stanningley, Nr. Leeds 

(Pudsey 2241.) £203 G 





CRANE 


First-class, second-hand, 3 tons Jones * Super 
40” Mobile ROAD CRANE, mounted on 
tracks with Turner two-cylinder diesel engine 
New 1945. 24ft. channel jib, rated to lift 3 tons 
at 9ft. radius, 2 tons at 12ft. and 14 tons at 
14ft., with return block. Width over tracks 
7ft. Insurance company inspection reports 
available. Price £1000 ex works, Fawley 
Hants. 

PURCHASING DEPARTMENT, 
MONSANTO CHEMICALS, LIMITED, 
MONSANTO HOUSE, 

10-18, VICTORIA STREET, LONDON, S.W.1 


E6005 G 





ONE FISCHER COPYING LATHE, Type No. 
KDM 18/150 1958, entirely as new, having been in 
operation for a total period of five weeks. Reason 
for sale—not sufficient repetition work to allow of its 
economical use.—Apply : Barron and Son, 
Ltd., Bristol Road, Gloucester. E5872 a 





DOUBLE SIDED PRESS 


1000 TONS CRAIG & DONALD NO. 1548 
DOUBLE SIDED PRESS for sale. Tie rod 
frame Motor drivé 400/440/3/50. Stroke 
approx. 9in. Between uprights 48in. Size of 
bed 48in. by 674in. Hole in bed 34in. by 42in 
Weight about 75 tons. Photo, &c., from 


F, J. EDWARDS LIMITED, 


359, Euston Road, London, N.W.1, 
or 41, Water Street, Birmingham, 3 


FOOIS G 





FOR SALE 


NEW MITCHELL 14bin. centre by 16ft. GAP 
BED LATHE ; admit 9ft. 9in. between centres : 
swing S2in. by 17in. in gap; 4tin. hollow 
spindle. Immediate delivery. 


F, J. EDWARDS LTD., 


359-361, EUSTON ROAD, LONDON, N.W.1 
EUSton 4681 and 3771. 


ES971 G 









Things 
go 
Crwith 


a 
swing when 
you semember 


WAROS 
might have 1t/ 
THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD. 
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PRIEST FURNACES LTD - LONGLANDS - MIDDLESBROUGH 


FI72 











June 5, 1959 
AUCTIONEERS & VALUERS 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams : 


beg oye : 
Monarch 3422 (8 lines) Sites, London 





By Order of Messrs. Carpenter and Richardson, Ltd 
WEMBLEY 


BERESFORD AVENUE, 
NORTH CIRCULAR ROAD, 


FREEHOLD CORNER SINGLE 
STOREY FACTORY 


With First-Floor Offices, Stores, etc 
In all 11,500 sq. ft. 
Site Area nearly 20,000 sq. ft 
Good loading facilities, central heating, all services 
VACANT POSSESSIO?! 

FOR SALE by AUCTION on the PREMISES. 
WEDNESDAY, 15th JULY, 1959, at 11.00 a.m 
unless previously sold, 

followed by the SALE, as per Catalogue, of the 


MODERN MACHINE TOOLS 


S.S. and S.C. Lathes to 10in. Centres 
Ward and Herbert Capstan and Turret Lathes 
GENEVOISE JIG BORING MACHINE 
@ Brown and Sharpe Automatic 
Cincinnati Milling Machines—all types. 
Horizontal Boring and Facing Machines. 
F Shaping and Slotting Machines. 
BUTLER PRECISION TOOLROOM SLOTTER 

Radial, Pedestal! and Bench Drills. 

Fiat Gear Shaper, Planter Hobbers 
CINCINNATI No, 2 CENTRELESS GRINDER 
foo! Room and Plating Plants, H.M.E. Type L. 20 

Power Press 
Inspection Equipment, Cutting Tools. 
Machine Equipment and Spares, Benching, etc 
Stock of non-ferrous and other Bar and Tube 
odern Office and Drawing-Office Furniture 
Auction particulars and Catalogues (6d.) of 


eopold Farmer & Sons 


Auctioneers and Surveyors, 
46, Gresham Street, London, E.C.2 











Tel.: MONarch 3422 (8 lines) 
£6003 5 
| FOR SALE | 
ALTERNATOR SETS 
UNUSED 979kVA, 6-°6kV, 3-phase, 50 cycles 


DIESEL ENGINE DRIVEN ALTERNATOR 
SET incorporating engine by Mirrlees, Bickerton 
and Day, type JV.16; 16-cylinder, speed 750 
r.p.m., developing 1120 h.p. Direct coupled to 
alternator by Brush Electrical revolving field, 
mounted on soleplates with direct coupled exciter 
Engine complete with standard ancillaries, alter- 
nator with switchboard by Reyrolle with auto- 
matic voltage regulator. 

S00kW, continuous 24-hour duty, 380/400 volts, 
3-phase, 50 cycles DIESEL ENGINE DRIVEN 
ALTERNATOR SET, direct coupled at 375 
r.p.m. and comprising 750 h.p. Belliss and Morcom 
7-cylinder vertical engine, complete with ancil- 

Direct coupled to 


laries, starting equipment. 

alternator by Lancashire Dynamo Company, 
complete with switchgear. 
TWO 1000kW, 3:3kV, 3-phase, 50 cycles back 


pressure type STEAM TURBO ALTERNATOR 
SETS each incorporating turbine by Belliss and 
Morcom, speed 4500 r.p.m., steam pressure 195 
p.s.i., 380 deg. Fah. temperature, exhausting 
against 1S lb. back pressure. Direct coupled 
through David Brown gearbox ratio 4:5 :) to 
alternator by Harland Engineering Company 
with direct coupled exciter. Each complete set 
mounted on cast iron baseplate and complete 
with switchgear with automatic voltage regulator, 
also hand-operated overhead crane. 

675kW, 400 volts, 3-phase, 50 cycles, 4-wire back 
pressure type STEAM TURBO-ALTERNATOR 
SET comprising turbine by Belliss and Morcom, 
150/200 p.s.i. initially, exhausting against 10/15 Ib 
back pressure. Direct coupled through David 
Brown gearbox to alternator by Brush Electrical 
Company. With switchgear. 


GEORGE COHEN, 


Sons and Co. Ltd 
Wood Lane, London, W.12 
(Shepherds Bush 2070) 
Stanningley, Nr. Leeds 


(Pudsey 2241.) E201 Gc 





THE EN 


AUCTIONEERS & VALUERS 


Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 


IN THE 


SALE & VALUATION 


OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE 
LONDON, E.C.3. 


Telephone : ROYAL 486) 


GINEER 
AUCTIONEERS & VALUERS 


Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


8, L. JUDSON, F.R.I.C.S., F.A.1. 

8. BEDDARD, A.1.MECH.E., F.A.L.P.A. 
M. 8. CHEAVIN, F.A.1. 

GQ. B. GIBBS, F.A.L.P.A. 





SURVEYORS, VALUERS| 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 





FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.1. 
Telephone : HYDE PARK 8844/5/6 (3 lines) 





99 


AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 





Auctioneers, Valuers 
and Surveyors 





Specialising 
SALE & VALUATION 
anoumennes & ALLIED 


WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 
W.C.2. 
HOLBORN 8411 (8 lines) 





JOHN FOORD 
& COMPANY 
VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


VICTORIA STREET, 
LONDON, S.W.1. 


56, 


VICTORIA 2002/3/4 
Established Over a Century 





Thirty-Seventh Sale 


a. 


By Order of the Secretary of State for Air. 
No. 25 MAINTENANCE UNIT, 
ROYAL AIR FORCE, 
HARTLEBURY, WORCESTERSHIRE 
(4 miles from Kidderminster, 
11 miles from Worcester) 


Nock & Joseland 


are instructed to SELL BY AUCTION at the 
above Unit on 
THURSDAY, Itith JUNE, 1959 
at Il a.m. prompt. 
A Large Quantity of Valuable 


MISCELLANEOUS STORES 


including : 
CLOTHING AND EQUIPMENT, 
FOOTWEAR, 
RUBBER DINGHIES AND PARACHUTES, 
CAMERAS, PROJECTORS AND 


PHOTOGRAPHIC EQUIPMENT, 
RADIO AND ELECTRICAL 
GENERAL STORES. EQUIPMENT 


Viewing : 

The Lots are on View at Hartiebury on Wednesday, 
10th June, 1959, between the hours of 9 a.m. and 
4 p.m., and on the morning of the Sale Day between 
the hours of 8 a.m. and 11 a.m. 

Admission only on production of Catalogue, 
which will admit two persons on the View Day and 
one person on the Sale Day.. The Secretary of 
State for Air reserves the right to refuse admission. 
Catalogues, price One Shilling each (Postal Orders, 
not Stamps), can be obtained from the Auctioneers : 
NOCK AND JOSELAND, Bank Buildings, Kidder- 
minster. (Tel. : 2053 and 4211.) E5886 3 








| FOR SALE | 


ONE 10-TON ELECTRIC LUFFING AND 
TRAVELLING JIB CRANE by Cowans, 
Sheldon and Co., Ltd. SOft. maximum radius of 
jib, maximum lift above rail level 45ft., motorised 
230 volts d.c. 


JOHN CASHMORE, LTD., 
NEWPORT, MON. 





E1546 





SINGLE CYLINDER DIESEL ENGINE 45/50 
h.p. Complete with oil storage tanks, coolin 
compressor. Excellent condition.—BO! 








tanks and 
No, E5975, *‘ The Engineer.” a 


spares and miscel- 
laneous stores. 


SALES BY 
heat-treatment 


. Aircraft weighing equipment ; 
bath furnaces ; 
S.G. diesel locomotive ; 


tN 


mately 204 short tons of magnesium 
Featherstone, Staffs ; Ruddington, 
Elstow, Beds ; and Woolwich, 
Tenders must be submitted by 26th June, 1959. 


Notts ; 





By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 
Main Location Auctioneers 
June 10 Machine tools and Technical Stores Depot, SHOULER & SON 
miscellaneous stores, Old Dalby, Leics. (Sale (Dept. L), 1, Norman 
including : at Melton Mowbray.) Street, Melton Mowbray, 
Leics. (Tel.: 3081.) 
centre, precision and imstrument lathes ; tool grinders ; drills ; H.D. hack- 
saws ; arc welders ; charging sets ; belting and vee ropes ; sewing machines ; 
warehouse cranes ; test equipment ; photographic equipment ; stackers ; 
platform trucks; pallets and stillages; winches; racking; wire tying 
machines ; stakes, skids and battens ; corrugated iron sheets ; jacks; wood 
targets ; soap tablets ; paint. 
June 16-17 Machine tools and M.O.S. Stora Depot, J. H. NORRIS & SON 
miscellaneous stores. Byley, Nr. Middlewich, (Dept. L), 9, Albert 
Cheshire. (Sale at New Se anchester, 2. 
Islington Public Hall, (Tel.: Blackfriars 8373.) 
Ancoats, Manchester.) 
June 19 Miscellaneous stores. Returned Stores Group, FENN, WRIGHT & CO. 
Reed Hall, Colchester, (Dept. L),146, Street, 
x. . x. 
(Tel.: 3171.) 
June 25-26 Machine tools and Hawker Aircraft Factory, LESLIE A. BUTSON 
miscellaneous stores. South Shore, Blackpool. ( L), 16, Birley 
treet, aes 
(Tel.: 21073.) 
J 30-July 2 Machine tools and M.O.S. Storage Depot, FULLER, HORSEY, 
zy a miscellaneous stores. Royal Arsenal, Wool. SONS & CASSELL 
wich, S.E.18. (Dept. L), 10, Lioyd’s 
Avenue, B.C.3. 
(Tel.; Royal 4861.) 
July 14.15 Vehicles, M.T. Central Ordnance Depot, MIDLAND MARTS, 


Bicester, Oxon. 


Applications for catalogues, available 14 days prior to date of sale, should be made only to the 
auctioneers shown above (price of catalogue Is. Od., P.O. only). 


vapour degreasers ; anodic plant ; roto-finish machines ; Prestcoid cold room; 

Cullum jet engine detuner, etc., located at Squires Gate, Blackpool 

Approximately 420 short tons of Aluminium powder (heavy, light and laurate) and approxi- 
»wder, located at Rhydymwyn, Nr. Mold, Flintshire 


ondon, 8.E.18. 


Applications for Tender Forms, stating which tender is required, should be made to the Ministry 
of Supply, Directorate of Disposals, First Avenue House, High Holborn, London, W.C.1. 


LTD. (Dept. L), Market 
Square, Bicester, Oxon. 
(Tel.: 73.) 


TENDER 
plant ; Cerrobend pliant ; low-temperature salt 


East-riggs, Dumfriesshire ; Glascoed, Mon ; 


E118 5 














FOR SALE 











HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations. 

All kinds of Hydraulic Equipment in Stock. 
THOMPSON AND SON (MILLWALL), LTD. 
Cuba Street, Millwall, London, E.14. 

East 1844/5. Ellia 





NEW BESCO HIGH-SPEED POWER PLATE 
BENDING ROLLER for sale. Capacity 39in. by 
hin. thick mild steel, steel plate construction, drive 
through Churchill Sturm hydraulic unit giving 
infinitely variable feed, 0-100ft. per min. in both 
directions : motor drive to the hydraulic unit for 
400/3/50, rollers mounted in roller bearings ; scales 
and pointers to aid adjustment.—-Photo., &c., from 
F. J. Edwards, Limited, 359, Euston Road, London, 
N.W.1, or 41, Water Street, Birmingham. 3. 

£5949 o 








| FOR SALE | 


VERY FINE 35-TON ELECTRIC PORTAL 
WHARF CRANE, built 1945. Lift 35 tons at 60ft. 
radius to height 75ft. Portal 40ft. track, admitting 
three rail tracks. [Electrics 400-3-50. Seen 
working. 


REED BROTHERS (ENGINEERING), LTD., 
Replant Works, 
Woolwich Industrial Estate, 
LONDON, S.E.18. 
Telephone : Woolwich 7611/6. 
£5992 6 








Prompt despatch 


for sale. 
; also “* coy! : 
86ft. 6in 


NISSEN TYPE HUTS 
of 16ft., 24ft. and 30ft. wi 
Huts, 35ft. wide, and “ Blister ” 
and 9Ift. wide. These buildings are various 
lengths and aa steel framework with gal- 
vanised corru steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., —— 
Road, Bexleyheath, Kent (Tel. : ee 
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EXGLUSIVE 4-WAY VERSATILITY | 





INTERNATIONAL 


INTERNATIONAL 
MARVESTER 








AMAZ. ING Bulidozer Clamshell Carry-type 
F inl 
ATTACHMENT 


gives you 


4 DIFFERENT 
OPERATIONS 


























He Exclusive pry-out overskid-shoe action gives Drott 4-in-1 enormous 


breakout force—15,600 lb, or five times the lifting force. 


Se Drott skid-shoe action gives great stability in travel. plus 


full forward visibility. JAMES BOWEN & SONS LTD 


EDINBURGH GLASGOW & ABERDEEN 


tA Nea Dig AAI Sikh 


*K The basic unit of the Drott is also available with Bullangledozer blade, R. CRIPPS & CO LTD 
Grubber blade, Scarifier, and alternative buckets. penny mares aisns 
SAVILLE (TRACTORS) LTD 


ONDON. STRATFORD-ON -4VON CARDIFF & BELFAST 


See your~International Construction Equipment dealer now for details and demonstration WESTERN CONTRACTORS SERVICES LTD 


International Construction Equipment 
THE FINEST ON TYRES AND TRACKS 





BRISTOL 








INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED - HARVESTER HOUSE - 259 CITY ROAD - LONDON 
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| AERASPRAY Infra Red Drying 


M TRADE MARK 


Plant 


Why you should come to Aeraspray with your 
Finishing Problems of all kinds is well illus- 
trated by our ability to help with Drying Prob- 
lems. There are still many people unaware 
that, as Pioneers of InfraRed Dryingour Experi- 
ence will soon have covered Three Decades. 
Our illustration is of a recent plant for one 
of the larger manufacturers of quality 
automobiles. We also made the 
Dipping Tank for primer, Spray Booths for 
finishing cellulose, the conveyor system and, of 
course, Spray Guns and Ancillary Equipment. 


@ Write for Information Literature EI.58 


AERASPRAY ASSOCIATED LIMITED 


Makers of Spray Guns; Air Compressors; Water Wash etc. Spray 
Booths ; Conveyors; Infra Red etc. Stoves; Automation Equipment. 
82, VICTORIA STREET, LONDON, S.W.1. Phones: ABBey 5095-5096 
Head Works & Offices: Nechells, Birmingham, 7. phones: EASt 1671-4 etc. 
Representatives at Glasgow, throughout Britain and the world 
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One of eight electrically driven 
Sulzer Boiler Feed Pumps, 
each with a capacity of 

650,000 Ibs per hour, at a 
pressure of 1,240 Ibs p.s.i. 

and a temperature of 260°F. 


Installed in the South Denes 

Power Station, Great Yarmouth, 
for the Central Electricity 
Generating Board, Eastern Division 


Telephone: MUSeum 7890 
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Incorporating Hathorn Davey & Co. Ltd. 


31 Bedford Square, London, W.C.1 
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Weldmesh in use 
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Weldmesh is the ideal material for retaining smaller com- 
ponents in post pallets and for racking, partitioning or 
machinery guards, etc. Cut it to the shape you want—it holds 
together because it is welded together. In the Weldmesh list 
of standard sizes you will find a mesh size and wire gauge to 
suit every purpose. A technical service is available to handle 


any problems. 


Weldmesh is a registered trade name and is supplied direct to users by the sole manufacturers : Ba 


THE B.R.C. ENGINEERING COMPANY, STAFFORL 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfas 
Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London, W 
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